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SECTION I

INTRODUCTION

The work reported herein is primarily a data compilation with
a minimum of analysis and discussion. These data will be
analyzed in detail by N.A.S.A. Langley Research Center for

a future report,

The objective of the work is to establish firm engineering
values (physical properties) from an independent industrial
source, demonstrating the effect of molding technique and
post-bake time and temperature on high temperature insulating
phenolic composites reinforced with glass or asbestos fibers.

Certain portions of the original "Contract Statement of Work"
were deleted from the program by Contract Modification.

These included (1) determination of effect on physical pro-
perties of adding "coupling agents" to the fibers, and (2)
determination of the effect on physical properties of the
substitution of certain "stapled fibers and fillers" to the
phenolic-asbestos composites.

ABSTRACT

Detailed data is presented on phenolic-glass and phenolic-
asbestos compounds which compares the effect of compression
nmolding without degas to the effects of four variations of
compression molding. These variations were decigned to im-
prove elimination of entrapped volatiles and the volatile
products of the condensate reaction associated with the cure
of phenolic resins. The utilization of conventional methods
of degas plus degas by vacuum and directional heat flow meth-
ods are involved.

Detailed data are also presented on these same compounds,
comparing the effect of changes in post-bake time, and post-
bake temperature for the five molding techniques.
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SECTION - 2

MOLDING EQUIPHEINT & PRCCEDURES

2.1 Molding Equipment
2.1.1 The Mold

The mold for the program in which all test panels
were fabricated was furnished by Langley Research
Centexr. Figure 1, page 3A, is a schematic or illus-
trative sketch of the assembled mold as mounted in
the press.

The mold cavity is cut through the cavity plate and
the force plug moves into the cavity from the bottom

up'

The charge is inserted into the cavity from the top
with the force plug in the retracted position as in
Figure 1. After the charge is inserted in the cavity,
the cavity insert plate or cover plate is placed with
its top surface flush with the top surface of the
cavity plate. It stays in place by virtue of its
tapered edges which mate with a matching taper at

the top of the cavity.

The cover plate contacts the mold cavity at its four
rounded corners only. The sides and ends of the
cover plate are machined to c¢lear the matching taper
of the cavity plate by approximately 2 to 4 mils
which provides gas release slots around its periphery.

These gas release slots match with wider slots around
the TRANSITE (or steel) filler (spacer) in the top
plate, which are connected to vacuum.

Thus a vacuum can be applied to the charge by virtue
of the seal affected by closing the mold on the
2-"0" Rings, one between the top plate and cavity
plate, and one on the force plug.

The cavity insert plate (cover:-plate) is always kept
in the same temperature range as the cavity piece.
This temperature range varies with molding method.

Temperature at the top of the charge is monitored by
means of the thermocouple in the TRANSITE filler
plate which just contacts the cover plate. This
temperature is actually menitored for directional
heat molding only. All other temperatures are taken
via surface pyrometer. The mold is galleyed for rapid
heat-up. '
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The top plate with its TRANSITE filler plate,
Thermocouple connections, "O" Ring and slot, and
vacuum pipe is shown separately in Figure 1-1,

Page 4A. The hot junction of the Thermocouple is
inserted through the TRANSITE filler plate from

the back or top. In this position, the temperature

of the top of the charge (the cover plate) can be
obtained for directional heat flow molding; or combined

directional heating with vacuum.

Another top plate containing a steel filler plate,
without thermocouple, was used for straight com-
pression and straight vacuum molding.

Removal of the molded specimen is achieved by
pushing it upward after the top plate is lifted
from the cavity plate. An aluminum spacer plate
was inserted atop the force plug under the charge
so the specimen could be pushed free of the cavity
for easy removal.

Figures 2 and 3, Pages 4B and 4C provide engineering
detail of the mold retainer set.

The Press

Figures 4 and 4-1, Pages 4D and 4E are photographs
of the mold as installed and operated in the press.
Stokes trenton Model 727-0 transfer-~compression
molding press - 50 ton capacity, semi-automatic,
was used in this program.

Steam from a 170 PSI supply was the source of heat
for the mold. Connections were made for separate
control of heat to the bottom plate and force plug
versus the cavity plate and top plate.

Jiluwl was achleved by a separate pump which pro-
Guceca only up to 22" HG at Denver altitude. Photo-
graph Figure 5, Page 4F shows the pump and connections
to the mold.
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Fig, ' 1=1

Top Mold Plate with TRANSITE filler Plate & Thermocouple

"O" Ring

"0" Ring Slot

T.C.
_Hot Junction

Vacuum Slot

E Vacuum Pipe
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2.2 Molding Procedures

2.2. 1" The Materials

Two compounds were evaluated:

(1) An ablative glass-phenolic; A B-staged phenolic
impregnated glass fabric, chopped into 1/2" x
1/2" squares. This material is coded by the
letter "G" (for glass) in all identifying data.
(Figure 6, Page 5A)

(2) An ablative asbestos-phenolic; A modified single
stage phenolic powder, intimately mixed with
long fiber asbestos. This material is codec by
the number "16" (for Lot 16) in all identifying
data (Figure 7, Page 5B)

2.2.2 Mold Charge: Bulk and Preform

The mold produces a test panel 3-1/8" wide x 4-3/4"
long by thickness up to 3/4" with material of low
bulk - say 5 to 1. Since this applies to the glass
phenolic, it was charged to the mold in bulk form
by means of a slide bottom loading box, designed
specifically for the cavity size.

Since the bulk factor of the asbestos-phenolic is

8 or 9-1 it was necessary to use a preform for rapid
loading of the mold. A simple preform mold 3" x 4-1/2"
was used. The 270 gram charge was loaded into the
preform mold and compressed to produce a low density
preform approximately 3" x 4-1/2" x 1-1/2" thickness.
Preforms were made up from the same lot of compound

as needed.
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Glass-Phenolic Compound

Furnished by N.A.S.A. Langley Research Center

270 Grams Bulk
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Asbestos-Phenolic Compound Johns-Manville No. 705

270 Grams - Bulk and in Low Density Preform
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Section 2
(Con't)

2.2 Molding Procedures - Con't

2.2.3 Test Specimens

It was decided to make all test panels approximately
5/8" thickness allowing for surface grinding to 1/2"
thickness and subsequent cutting into bars (Photo-
graph, Figure 8, Page 6A). The test panels were
surface ground before post bake, were cut into bars
after post bake tests.

The test panels were weighed and measured for shrink-
age and weight loss. After post-bake they were re-
weighed and re-measured from which shrinkage, weight
loss, and specific gravity were calculated. Hard-
ness tests were also made. The panel was then cut
into 8 test bars finished to 1/2" x 1/4" x 4-3/4".

It is notable that primary surfaces of all test spec-
imens were ground and sanded to eliminate all mold
surface effects from the test values obtained.

These bars were tested for tensile and tensile mod-
ulus, flexural and flexural modulus, impact and
elongation. Two test panels were allocated for each
lot for a total of 16 bars per lot. Two bars were
selected from each panel for each property tested:

4 bars for tensile, tensile modulus and elongation

4 bars for flexural and flexural modulus, deflection
at break

4 bars for impact

4 bars as extras

Tensile specimens were cut from the 1/2" x 1/4" x
4-3/4" bar using a special "tensilcut" template for
a non-standard tensile specimen. The standard ten-
sile specimen is 9" long with a necked down flat
section length of approximately 2.25".
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The modified tensile specimen was limited to 4.75"
in total length, the necked down flat section area
being 1-1/2" in length (see Photograph, Figure 9
Page 7A, Tensile Cut Templates.)

Molding Methods

Conventional compression molding plus 4 modifications
of it (designed for more positive removal of gaseous
products of the reaction) were used in making the
test specimens. Mold temperatures and pressures

were 300 F/3000 psi - asbestos phenolic; 300 F/2000
psi - glass phenolic.

Modification No. 1 of the contract confined the inves-
tigation to (1) a determination of the differences

in physical properties developed by the different
molding procedures for the two compounds, and (2)

the effect on physical properties of variations in
post-bake temperatures and times on each of the com-
pounds. (Refer pages 15)

(1) Conventional Compression - 15 minute cure. (Refer
Para. 2.2.4.1, Page 8). All specimens identified
with-a (€).

(2) Compression with Extended De-Gas - 30 minute cure.
(Refer Para. 2.2.4.1, Page 9). All specimens
identified with a (C-1).

(3) Vacuum - Compression - in which vacuum is applied
to the charge in the mold prior to and during
pressurization to accelerate removal of existing
gases, water vapor, and the products of the con-
densate reaction from the charge as they are form-
ed during cure. All specimens identified with

a (V).

(4) Directional Heat Flow - Compression - in which
the heat is applied to the lower surface of the
charge under load and is allowed to proceed up-
ward through the charge. It is reasoned that
the products of condensate reaction can be more
easily expelled through the upper, porous, un-
sintered, portion of the charge to the gas re-
lease slots. All specimens identified by the
letter (D).

(5) Directional Heat Flow Plus Vacuum - Compression
This is a combination of the molding methods des-
cribed in (3) and (4) above. Vacuum is applied
through the gas release slots while heat is applied
only to the bottom surface of the pressurized
charge. All specimens identified by the letters
(DV) .
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2.4.1 Compression Moldi ing Procedure - Conventiocnal

and bxtended De-Gas

(1) Conventional Compression

Straight compression molding is accomplished
in a hot (300°F) mold. The top plate insert
or filler is steel in this case, to facili-
tate heat transfer to the cover plate. The
pre-heated mold is loaded with a pre-weighed
(270 grams) preform of asbestos-phenolic, or
270 grams of bulk glass phenolic from the
slide bottom loading box.

At time of molding, the mold temperatures

are maintained between 290 and 310°F. Sur-
face pyrometer temperatures are taken on (1)
the force plug, (2) the cavity piece, and (3)
the top plate. Temperature of the cover plate
is taken via thermocouple but only for direc-
tional heat flow methods of cure. See Figure
1, page 3A for location of areas on mold com-
ponents where surface temperatures were taken.
After charging, the mold is closed quickly to
prevent precure. The press is prcgramed to
open automatically after 15 minutes of cure.
De-gassing by "bumping"” or opening the mold
after initial closing was not donn because

Ao s = T2 e A Rl el st e To o b aie TorTe t bt ar=
CSST pancda s made te cotaklish the jope ocedure

had indicated sound moldings could be made

by this molding schedule and procedure.
However, it was found after cutting the post
cured panels into bars that some delamination
cracking due to trapped gases had developed
in the compression molded panels, which would
have been eliminated by a single de-gassing
procedure.

Examination of the as-molded and post-~baked
test panels had given no indication of inter-
nal cracking or gas delamination.

(2) Compression with Extended De-Gas

The discovery of cracks in the compression
molded panels was unexrected for reasons
stated above. All the test panels had been
molded, post-baked, and preliminary tests

had been made. Discovery of the cracks
occurred as the panels were cut into bars.

It was decided at this point to mcld another
set of test panels {(method C-1) using extended
de-gassing procedures by opening the mold
(until set occurred) for gas release. This
was -done for the asbostos~-phenolic and pro-
vided a direct comparison with the other mold-
ing procedures.
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C-1 Panels were also made from the glass phen-
olic but a different lot of compound was used
because the supply of GFM compound Lot 2 had
been exhausted and no more was available.

Since a sufficient gquantity of Lot 1 material
was on hand, the re-run was made with Lot 1
material. It should be noted that the govern-
ment had made every effort to obtain Lot 1

and Lot 2 materials with closely matching pro-
perties. Lot 1 material had been on hand for
approximately 9 months, refrigerated. Therefore,
its value as a direct comparison may be ques-
tioned. It is of academic interest, however,
so the data is given. The re-run compression
molded test panels are identified by a "C-1"
prefix in the test data and on the graphs and
charts.

The "C-1" panels were compression molded at the
same pressures as the "C" panels but time in
the mold was increased from 15 to 30 minutes
and the mold was opened 3 to 5 times during the
resin flow period for de-gas.

The molded panel, after removal from the mold,
is allowed to cool in air and is then ready for
surface grinding and sanding (both faces) to
172" thicknecss., After curfacce grinding, the
test panel is weighed, dimensioned and tested
for hardness prior to post-bake.

A summary of the molding procedure is as follows:

1. Mold temperature - 290~310°F (steam pressure
- 85-90 psi).

2. The compound (270 grams) is charged quickly
to the hot mold.

3. The cavity insert plate is placed over the
charge and the mold is closed quickly.

4. Molding pressure is 2000 psi for glass-phen-
olic, 3000 psi for asbestos-phenolic.

5. Cure time - set press to open automatically.
Copies of the pertinent press log sheets, Table

1 and Table 2, Table 1A and 2A, Pages 9A-B-C-D
follow.
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Vacuum molding is accomplished by installing
"O" Ring seals on the force plug, and in a
grocve in the top plate which seals against
the cavity plate. (See Figure 1, Page 3A and
Figure 1-1, Page 4A). Vacuum applied through
the top plate acts on the 270 gram charge
through the gas release slots. The warm mold
(120 - 160°F) is closed to the point where

a vacuum can be established. Vacuum is held
on the unpressurized charge for 15 minutes
(to evacuate air and water vapor) before heat
and pressureare agpplied for cure.

Cure time of 20 minutes was allowed after
pressurizing the charge and applying heat.

Heat up from 150°F to 300°F is rapid, i.e.,

2 to 3 minutes. Cure cycle time was up to

40 minutes. Vacuum of 20" to 22" HG was attain-
ed (limited by Denver altitude).

A summary of the molding procedure is as follows:

1l. Mold temperature - start, less than 150°F,
160 maximum.

2. Drop charge in warm mold - place cavity
insert plate over charge - close mold but
do not pressurize the charge.

3. Establish "O" Ring seal and apply vacuum.
(20" HG minimum) Pull vacuum for 15 minutes.

4. After 15 minutes with vacuum, pressurize
charge; 2000 psi for glass phenolic, 3000
psi for asbestos phenolic, and apply heat;
90 to 100 psi, steam.

5. Cure time 20 minutes beginning with appli-
cation of heat and pressure. Set press to
open automatically.

Copies of the applicable press log sheets
include Table 2 and Table 3, Pages 9C and 1l0A.
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2.2.4.3 Directional Heat Flow - Compression Molding
Procadure

This method calls for the application of the
prime source of heat to the charge to be lim-
ited to its lower surface, i.e., from the
force-piug. Thus it is possible to drive the
heat through the charge in one direction.

This facilitates movement of the reaction gases
through the relatively porous, unsintered por-
tion of the charge, to its periphery nearest
the de-gas slots, where it can escape.

The insert plate in the top mold plate was
changed from steel (no thermocouple) to asbes-
tos cement, which includes a thermocouple
which contacts the cover plate over the charge.
The asbestos cement insert with its thermo-
couple allows monitoring temperature of the
upper portion of the charge which indicates
when the cure is complete. A 270 gram charge
is placed in a warm (150°F) mold with a hot
250°F force plug.

A problem developed in this procedure in that
heat being applied only through the force
plug took much too long to work up through
the charge since it was not only heating the
charge but the other mold components as well.

Relative speed-up of the cure was accomplished
by modulation of steam to the cavity plate
and top plate to follow the temperature of
the cover plate (thermocouple reading).
These temperatures were modulated to follow,
or trail, the temperature of the cover plate
by a few degrees. This speeded up the cure
by allowing most of the heat from the force
plug to go to the charge rather than to the
cavity plate and the charge. Even so the
mold cycle was close to 90 minutes.

Copies of the applicable press log follow:
Tables 4 and 5, Pages 11A-11B follow.

A. Summary of the Molding Procedure is as
follows:

1. Mold Temperatures - Cavity Plate and
Top Plate less than 150°F. Force
plug (RAM), 290 to 320°F (Steam pres-
sure 100~110 psi).

2. Drop 270 gram charge in warm mold
on hot force plug. Close mold quick-
ly and pressurize charge (no vacuum).
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Take temperature reading every 5
minutes at 4 points; 3 by surface
pyrometer, i.e., a) Force Plug,

b) Cavity Plate, c¢) Top Plate, d) one,
via thermocouple of cavity insert
plate (top of charge).

Modulate temperatures of cavity plate
and top plate to follow (few degrees
less than} the temperature of the cav-
ity insert plate.

When temperature of cavity insert
plate reaches 250°F increase steam
pressure to 110 psi to bring temper-
ature gquickly to 320 to 330°F. :

Open mold when cavity insert plate
(top of charge) reaches 330°F.

NOTE: It was necessary to attain
320°F min. (T.C.) at cavity insert
plate to preclude imcomplete cure
in this area, i.e., grey spots on
top surface of panel. This applied
only to directional heat flow and
direciional heat fiow plus vacuum.
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2.2.4.4 Directional Heat Flow Plus Vacuum - Compression
Molding Procedure

This combines vacuum with directional heat flow.
In this cage, vacuum is applied to the uncom-
pressed charge in a warm (150°F) mold to remove
air and water vapor. After 10 minutes the charge
is compressed to full molding pressure. At 15
minutes heat ig applied to the force plug only.
Heat is then modulated to the cavity plate and
top plate to follow the temperature of the cover
plate, as in the directional heat flow procedure
of paragraph 2.2.4.3. This procedure required a
mold cycle of up to 120 minutes.

Copies of pertinent press log sheets follow:
‘Tables 6 & 7, Pages 13A-13B.

Summary of the molding orocedure is as follows:

1. Mold temperatures - All mold elements less
than 150°F.

2. Drop 260 - 270 gram charge into warm mold.
Place cavity insert plate over charge. Close mold

but do not pressurize the charge.

3. Establish "O" Ring seal and apply vacuum
(20" HG minimum) .

4, After 10 minutes of vacuum, pressurize the
charge; 2000 psi for glass—-phenolic, 3000
psi for asbestos phenolic. Apply heat after
15 minutes of vacuun; Ram or force plug only
(100 - 110 psi stean).

5. Modulate temperature of cavity plate and top
plate to follow (few degrees less than) the
temperature of the cavity insert plate (top
of charge).

6. When the temperature of the cavity insert
plate reaches 250°F, increase steam pressure
on sides and top of mold to 110 psi to bring
temperature quickly to 320 - 330°F.

7. Open mold when cavity insert plate (top of
charge) reaches 330°F. Refer note paragraph
6, Page 12.
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SECTION 3

POST BAKE EQUIRPMENT AND PROCEDURES

3.1 Post Bake Equipment

3.1.1

Ovegg

The post bake ovens used are Lydon Electric, fan circu-
lating cross flow cam controlled, for temperatures to
1000°F. Two idsntical ovens were used (these ovens are
shown in the vhotograph, Figure 10, page 14A. Cams were
made to follow the temperature:time schedule closely.
Charts of every post bake run were made and retained for
the record. Typical charts are shown Figures 11, 12, 13
Pages 14B, C, and D.







-14B-

FlaUrRg 11

YA R e e Y

. TYPrCOL. TosT BaAkS.
.. DOVsn CHERTS .
o For Storss T

— HEDULES
— _As85570s- PatnoLic

[o}4

e -

. S
o, S\
v ,allmml‘ PR

laliE

i)

Ooe

LIS

H-51704¥3

""'o
4
s,
4, 4,

-

(e

e 00
3
__ - 0o
T T T _—/._/:_'
. 0¢
o oV
———————— BlIlIgfiX 5
&N
R 15~ >
— ] Qe £ 8
[T .\
i
. - . ‘ 2
J;)o"'r
SR | s
\ 2
T T \ 7,
. _ O,

7

OO)_ -
N




FIGUuRe - 12

T sk T4

7YoL Bsr- LBOkE
. Duysn LHARTS

Lo SepeSTL
e WDCHEDULES .

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR



Tase IL A

!‘_____, —

(,_ Dvsn CHARTS
| Fop Szaves 1T

e JCHEDULE S

Y S

Tvercal s7.Bake ;'

. '/f’s'/ g X_/

g NN A
Ll 00
~ . oL

WELL Rep,




-15-

3.2 Post Bake Procedures

3.2.1 Oven Schedulgé

Post bake schedules for the glass phenolic and

The test panels were restad on edge on the oven

shelf (screen), about 1/2 to 1" apart, with the space
between adjacent panels lined up with the cross

flow of heated air in the ovens. Actual oven temper-
atures at the sample level were checked with a
thermocouple and chart and control adjustments were
made where necessary.



-

Task No . L

Glass~Phenol

Series Lot Post Cure Hrs @ Indicated Temp. (F)
No. No. 200 250 3090 350
I 1 3 8 24 -

2 3 8 48 -

3 3 3 96 -
Ix 1 3 8 8 24

2 3 8 8 48

3 3 8 8 96
T of Post Curc Schcdulcs; Thrcs lots per series.:  Two test
panels per lot (cut into 8 Bars each = total 16 Bars)
Tests to include Flex. and Flex. Mod. on 4 Bars: Impact on 4 Bars;
Tensile, Tensile Mod., and Elongation on 4 Bars leaving 4 Bars as
extras. Shrinkage, Sp. Gr., Hardness, and Wgt Loss, obtained frcm

the uncut test panels.

Run (1) Straicght compression molding and maximum de-gas compression
molding, on all series. Repeat for (2) Vacuum-Compression
(3) Directional Thermal~Trangfer-Compression and (4) Vacuum
in combination with directional thermal-transfer-compression.

Task I The manufacturer's post~cure recommendations for Glass-
' Phenolic - run complete series of 6-lOLS for each of five
molding methods -~ totals - 30 l)t , 60 panels, 480 Bars.
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Figure 15

t Bake Schedule
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Task No. ITIA
Aspestos—~Ffhenolic

Series Lot - Post Cure Hrs @ Indicated Temp.
No. No. 250 300 350 400
I 1 3 8 - -

2 3 24 - -
3 3 48 - -
4 3 96 - -

II 1 3 3 8 -
2 3 3 24 -
3 3 3 48 -
4 3 3 96 -

III 1 3 3 3 8
2 3 3 3 24
3 3 3 3 48
4 3 3 3 96

Three series of Post Cure Schedules; Four lots per series; Two test
panels per lot (cut into 8 Bars each - Total 1o Bars)

Tests to include Flex. and Flex. Mod. on 4 Bars; Impact on 4 Bars;
Tensile, Tensile Mod. and Elongation on 4 Bars, leaving 4 Bars as
extras. Shrinkage, Sp. Gr., Hardness, and Wgt. Loss, obtained from
the uncut test panels.

Run (1) Straight compression molding and maximum degas compression
molding, on all 3 series. Repeat for (2) Vacuum-Compression
(3) Directional Thermal-Transfer-~Compression and {(4) Vacuum
in combination with directional thermal-transfer-compression.

Task IIA - Thermomix 705 ~ Run couplete series of 12 lots - for each of
5'molding methods. Totals - up tn 60 lots,
120 panels, 960 Bars.



PREPARATION

4.1.1

AND TEST EQUIPHME

AND PROCEDURES

xtion and test sequence of the "as molded"

a
test panels i3 as follicws: see Figure 16, Page 15A

Ag N 3o W T‘l

Grind to Near Thickness
Roll Grinder

Sand to Final Thickness
Belt Sanderx

Degiccate - Weight and Measure
Tent for SuxfgcC Hardness

Pcst Bake (Test Panels)

Cool and Desiccate
weight and Mozoure

est for Surface Hardness

)

t Bars

+
[
O]

51iit from Fost Cured Test Panels
2 Edge Trim Pieces +8 Bars
Size 1/2" % 5/1¢" (Approx.) x 4-3/4" Long

Grind to Near Thickness
Roll Grinder

Sand to Final Thickness
Belt Sander

Tensile, Tensile Modulus, Elongation
Selezt 4 Bars from FEach Lot (2 Panels)

Cut Tensile Specimens

Tzod Imvact, Notched and No Notch

Sclect 4 Barxs from Each Lot, Cut to Length
otch End of ¥Each for YWotched Impact
{(Other End for No Noteh Impact)



Srimprs FEEPURO TS

- - v e o e ‘. , S
Fros T FANE L Eai R BRI FAND o Y THICKRAESS

“fS MELDED - (f

S L_
bt i plvimp Sl S

R l_ - = R B e ,-._.«l?

4 e
i < kA SR RSN ;
25K Z % R 4 ”Zj— N

i -'/W RO
£49 %D ED Lo { 1
SV N

A~ .

L 737 FANEE _ - ‘[ v

4 £ oy g ”
\ j 1 4{’,/ (% — ‘:; TEST - '
TEGSUREE - ~ e
. R

\h\l,__ P S————
FosT - IEHE

' IV E R
- 4&_____./ f
. . J

e PBak ET
TEST 77, P HEL

WoiaMd FOMEASL ‘f’f" L CULA T

TGN HARDNESS TESiX
WEIGH T BRI

4 ATUON ST FsT- R AKED TEST 7oL
' - = £ R

7 \
Y \’ FANMEL. INTH B EAmS - S
\ + ! p

BAud _
’ St ' i TURFACE

/ \ Tée TEST BHRY TH NEGR
"Bt THICKMESS

& N

( s T T
{ ol S v o it
e
)‘/ 4 \ - ~ o, -+ ] PP " W VY . \ e e
:/ \ Fadisd AN - :Zf.:’; AL f‘sfﬁ £ Yo BS
IR £ s

1o o L z
7 < 1 X £

‘v

‘.

§
FRECKIESS (L fOBRNS
LR A A MR / £y 1 Y 5 )

)

AT Lo

e S ———— _
- - S > - . , PR,
TFEGER e SHEPIN R GE



)} T

Flexural Strencgtith, lex. Modulus
Select 4 Bars ifrcm Xach Lot

Four Bars Remain for Discard
Or as ExXtras
4,2 Preparation Equipment

4.2.1 Roll Grinder

This machine was used to reduce the test panels and

the bars to near thickness by grinding between a top
abrasive roll and a bottom rubbor faced feed roll.

The panel or bar was €fed between the rolls, preset to
take off a small zmount each %fime the specimen was passed
through. The specimen was turned over to take off
appreximately eguel amounts from each face on successive
passes through the wmachine. This machine maintained
parallelism betwaen faces.

Figure 17, Page 17A is a photograph of this machine.

4.2.2 Belt Sander

o
[_I
-

This is an industrial e machine, 14" belt, medium grit,
and was used to iini

Y
nish size Lne test panels and test bars
to final thickno o :c :

'*Mu-’ﬂc- wara taken and check-
ed with a calipenx
parallelism.

iy

n =

:
3 u}

Figure 18, Page 17B, iz a photograph of this machine.
4.2.3 Band Saw

This machine, a variable speed "Do All", was used to

slit the 1/2" thick test panels into test bars 1/2" wide
(panel thickness) x 5/16" thickness (rough-cut). Reming-
ton Tungsten Carbide Bands were used and performed very
well. Two bands were used to cut approximately 180

panels into 1440 hars. (See Photograph Figure 19, Page 17C.)

4.2.4 Izod Impact Notcher

This 1is the standerd "Izod" notcher with single tooth
milling wheel. Care was exercized to achieve a steady
and solid feed to assure clean and properly dimensioned
notches. (See Phwotograph Figure 20, Page 17D.)
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4.2.5 "Tensilkut" Lathe and Template

The standard Tensile Specimen Template, for use with the
"Tensilkut" Lathe, is designed for a 3/4" wide by approx-
imately 9" long specimen and could not be used for Bars
4.75" in length.

A special template was ordered which cut a tensile speci-
men with a flat section length of 1-1/2" allowing a gage
length of 1" to 1-1/4". This allowed only 1-3/8"

x 1/2" for gripping area and was recognized as being in-
adequate. Heavy clamping pressures were necessary to pre-
vent slippage. Even so a considerable percentage of
breaks occurred in or too near the necked areas.

Figure 9, Page 7A illustrates the template and tensile
specimens.

Figure 21, Page 18A is a photograph of the Tensilkut Lathe.
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4.3 Test Equipment and Procedures

4.3.1 Weight Loss, Specific Gravity and Shrinkage

4.3.2

These properties were taken on the uncut panels.

The molded test panels, ground and sanded to 1/2
in. thickness, were desiccated and weighed to the
nearest .00l gram.

Points across the width and across the length were
marked on the panel and measurements of length and
width, one dimensicn each were recorded. Thickness,
at the two width points were taken and recorded.

These weights and measurements were repeated on the
desiccated panels after post-bake at the same points.

Hardness, Procedure A, (ASTM-D785-65)

It was determined that the Rockwell "F" scale
(.0625 ball--60 KG major load) gave relative and
comparable values for hardness of these materials.
Values for hardness of 100 or less were obtained
in accord with Section 3 of D785-65. Scale "F"

is not one of the scales recommended in Table 1.
It was also determined that the differences in
hardness, top versus bottom of the test panel,
were insignificant. Tests were made, therefore,
on the top surface only of most of the test panels,
both before and after post-bake. Hardness was
taken near each corner and in the center of each
panel, five points total.

Figure 22 is a photograph of the Rockwell hardness
test machine. (page 19a)

Izod Impact Equipment and Procedure (ASTM-D256-56)

The test method calls for the notch to be cut in a
narrow side of the bar and in the side parallel to
the application of molding pressure. Since the wide
side of the bar is parallel to the application of
molding pressure it was not possible to comply with
both requirements of the test specimen, Section 5
(b) . This resulted from edge cutting the bars

from the test panel. It was necessary to place
the notch in the narrow side of the test bar which



R LPRODUCIBILITY OF THE —19A-
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was perpendicular to the application of molding
pressure.

One test bar was used to obtain both notched Izod
impact and plain (no-notch) Izod impact. Plain
impact was taken on the unnotched end of the test
bar. The broken bar was then up ended in the hold-
er and notched impact was taken. The test bar dim-
ension was 3-5/8 in. x 1/2 in. x 1/4 in. The notch
was cut 1-3/16 in. from one end. A photograph of
the standard Izod impact test machine is shown in
Figure 23, page 20A. Capacity of the impact tester
using 3 different pendulums is 1, 3, and 10 ft. lbs.
The striking speed is 11 ft/sec.

The notcher is shown Figure 17, Page 17D.

Flexural Strength and Flexural Modulus
(D790-66) Procedure A

The bar cross-section is 1/2 in. wide x 1/4 in.
thickness span was 4 in. (16 to 1 span to depth
ratio) and the cross head motion was .10 in./min.

An "Instron" test machine was used which charted
cross-head movement versus the load. Modulus was
calculated from the chart.

The "Instron" test machine is shown in photograph,
Figure 24, Page 20B.

A typical chart shoﬁing load at break and the
plot for modulus is shown in Figure 25, Page 20C.

Tensile Strength, Tensile Modulus, Elongation
ASTM (D638-64T)

In the case of tensile tests, considerable devia-
tion from the dimensions specified in D-638-64T
was necessary. Due to mold size the panel and bar
length was limited to 4.75 in.

It was decided to use a 1/4 in. x 1/4 in. flat or
gage section. The ASTM method calls for a test
bar .75 in. wide and 9.2 in. long with a flat
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section 2.25 in. long(for 1/4 in. x 1/4 in). The most
practical tensile bar possible, from a maximum 4.75 in.
length yielded a fliat secticn of only 1-1/2 in. length
and a clamping area only 1-1/2 in. x 1/2 in.

We were able to increase clampilng pressures to the point
where slippage did not occur. Approximately 25 percent
of the breaks occurred in the necked or shoulder area
and 2.8 percent failed under the clamps. Reasonable
test values were recorded and none were rejected simply
because the break did not occur in the flat or gage area.

These data are considered valid in this study, i.e., a com-
parison of molding methods and the effect of changes in
post-brake times and temperatures.

The gage distance for modulus and elongation data was

1.0 in. The data from the extensometer was read and
recorded manually and elongation and mcdulus calculated
there from. The extensometer used was not Instron, but
one manufactured by F. F. Metzger and Son, Philadelphia.
Extension was read from a dial gage to the nearest .0001".

Cross head rate was in accordance with-speed "A" of ASTM
b-638, i.e., 0.05"/minute.
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SECTION 5

TEST DATA

5.1 Computer Print-Out Sheets. (Appendix I)

All measurements, weights, test values and calculations are
given on these sheets.

5.1.1 Panel Data

This series of read-out sheets contains original data and
calculations leading to specific gravity, shrinkage, weight
loss and hardness of as-molded vs. post-baked test panels.

For glass phenolic, Task I, there is a sheet for each of
3 lots (identifying time in oven) in two series (iden-
tifying oven temp.) Each of the 6 sheets contain data on
the 5 molding methods. For asbestos phenolic, Task IIA,
there 1is a sheet for 4 lots per series in 3 series. Each
of the 12 sheets contain (comparative) data on 4 or 5
molding methods.

Bar Data

This series of read-out sheets contains original data and
calculations for flexural strength and flexural modulus;
tensile strength and tensile modulus; elongation; and
izod impact strength, both notched and plain.

In this case there is a sheet for each of 3 lots per series,
in two series, for each of 5 different molding methods for
glass phenolic (30 sheets), and for each of 4 lots/series
in 3 series, for each of 4 to 5 molding methods for asbes-
tos phenolic (55 sheets).

Lot and Series Identification

Each computer print-out sheet is headed by Lot and series
identification. A clarification summary is given as follows:

Glass Phenolic Oven Temperatures
(Repeated for 5 molding methods) 200 250 300 350
Lot 1, Series I Post 3 38 24 0

Lot 2, Series I Bake 3 8 48 0

Lot 3, Series I Time (Hours) 3 8 96 0

Lot 1, Series II Post : 3 8 8 24
Lot 2, Series II Bake 3 8 8 48
Lot 3, Series II Time (Hours) 3 8 8 96
Asbestos Phenolic ' Cven Temperatures
(Repeated for 4 or 5 molding methods) 250 300 350 400
Lot 1, Series I, Post 3 8 0 0

Lot 2, Series I Bake 3 24 0 0
Lot 3, Series I Time (Hours) 3 48 0 0
Lot 4, Series I 3 96 0 0



Lot
Lot
Lot
Lot

Lot
Lot
Lot
Lot

w2

LU I

= W N

- wm N o~

Series
Series
Series
Series

Series
Series
Series
Series

I1,
IT
IT
IT

IIT
III
111
III
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Test Data
(Continued)

Post
Bake
Time

Post
Bake
Time

Oven Temp

250 300 350 00
3 3 8 0
3 3 24 0
{Hours) 3 3 48 0
3 3 96 0
3 3 3 8
3 3 3 24
(Hours)3 3 3 48
3 3 3 96
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5.1.4 Panel and Bar Identification

Typical identification is as follows:

Panel C~-G-~08 C-16-08
Bar C-G~-08-1 C-16-08-1
C-G-08-2 C-16-08-2

Each panel and bar contained:

a. Molding Method Identification in the First Position:
C = Compression Molding
C—-1l= Compression Molding with Extended De-Gas
= Compression with Directional Heat Flow
V = Compression with Vacuum
= Compression with Combined Directional Heat Flow
and Vacuum

b. Material Identification in Second Positions

G
16

Glass Phenolic
Asbestos Phenolic (Lot 16)

c. Panel Number (as molded) in Third Position:
Start with Panel 1 (up to 58)
d. Bar Number in the Fourth Position:

There were 16 Bars from 2 panels for each series of
mechanical tests, including 4 Bars for flex and flex
modulus, 4 for tensile and tensile modulus, 4 for
elongation and 4 for impact. Elongation was obtained
from the tensile modulus data so 4 spare Bars were
available. For computer card simplification, the num-
bers one and two only identified the Bars. These 2
Bars were tied on to the test and to a certain panel
and could thus be followed in the testing and calcul-
ations. '
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5.1.5 Data Summaries; Panel Data; Thermal Properties

Data from the computer print-out (Appendix I) of
panel tests is summarized in Tables and Charts 8
through 11.

These Data compare the effect of Molding Method and
Post Bake Temperatures on thermal properties; Chart
Group A. Comparison of effect of post bake Time
and Temperature on thermal properties is shown in
Chart Group B.

The thermal properties tested included:

Shrinkage on post cure

Specific Gravity as molded and post cured
. Hardness - as molded and post cured
Weight loss during post cure.

= w o

Conclusions and observations concerning these data
will be given in Section 6.

As can be seen from the tables, data for Chart

Group A was obtained by averaging the test results
from each molding method vs. post-bake oven tempera-
ture (series). Time in the oven is handled as con-
stant in order to obtain a comparison of the effect
on properties of molding method, material, and mold-
ing temperature.

In Chart Group B an attempt is made to determine the
effect of changes in cure schedule and temperature
for each material, regardless of molding method.
Test results were averaged for all molding methods
(not including C-1 Method) at each oven time schedule
(Lot No) for the scheduled oven temperature (Series
No.) This gives us a look at what happens to the
properties for each material as the time in the oven
and oven temperature is changed.

It is recognized the above methods of handling the
data to arrive at our objective can be questioned.
For these reasons the raw data (computer print out)
is included. The reader can thus plot and handle
it otherwise if desired.
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5.1.5 (Con't) Horizontal "Reference Lines" on charts of

5.1.

Group "A" were arbitrarily located by drawing them
through the average of the data points for convention-
al compression molding.

The wavy "Trend Lines" on Charts of Group "A" were
established by drawing a smooth curve through the
averages of the data points for each mold method.

These lines may help to assess the effect of each mold-
ing method on the property in question. This line is
not drawn through the averages of the Cl method because
the results are from a different material lot number

in the case of the Glass-Phenolic.

Data Summaries: Bar Data: Mechanical Properties

Data from the computer print-out of tests of Baxs

cut from the panels under 5.1.5 is summarized in Tables
and Charts 12 through 18. These data compare the
effect of Molding Methocd and Post Bake Temperatures

on mechanical properties, Chart Group A. In Chart
Group B a comparison of the effect of Post Bake Time
and Temperature on mechanical properties is made.

The remarks in Paragraph 5.1.5, Thermal Properties,
concerning the means of arriving at the data for Chart
Group A and Chart Group B apply also to Paragraph
5.1.6, Mechanical Properties,
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Photographs of All Bars Tested (Mechanical Proper-
ties)

Appendix II includes photographs of the broken bars
from all molding methods for both materials for
flexural strength, tensile strength, and impact.

As mentioned in Paragraph 2.2.3 the size of the test
panel limited bar size and orientation such that
deviation from ASTM requirements was necessary in
the case of tensile and impact properties.

The influence of these deviations was probably
greatest on tensile properties (Paragraph 4.3.5).

The photographs clearly show the type and location
of the breaks in the tensile and impact bars.

Break and failure in flex occurred conclusively but
seldom as a definite parting line on the surfaces of
the bar. The majority of the parting lines that are
indicated in the photographs were made on the broken
bar by completing the break after test by hand. This
was done to ascertain the true nature and orientation
of the break.
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Section 6

DISCUSSION, CONCLUSIONS, RECOMMENDATIONS

6.1 Discussion

6.1.1 Denver Atmospheric Pressure and Humidity

The altitude at the J-M Research & Development Center is
5730 feet and normal atmospheric pressure is 24.25" HG.
The work done at N.A.S.A. Langley Research & Development
1s practically sea level with a normal atmospherlc pres-—
sure of 30.00" HG.

Refer to (1) "Effect of Volatile Removal During Molding
of Phenolic-Fiber Composites" by Price and Lucy - presen-
ted at the 29th Annual Technical Conference RPCI and SPI
Washington, D.C. February 1974, and (2) "Low Cost Plastic
Sounding Rocket Motors" by J. C. Ward - AIAA 2nd Sound-
ing Rocket Vehicle Technology Conference, Williamsburg,
Virginia, December 1970.

Normal relative humidity levels are low in Denver running
from 49 through 54% in the spring and summer months when
the test panels were molded, yearly average is 51%. Aver-
age humidity in Vlrglnla (N.A.S.A. Langley Research Center)

1T oS fr'\-» £ b 772 B B gy

o~ ~ £
-tk e L LT U (A l-l VV-L.\_LJ. J\,Q.L.L._z UV L UM O [ony [CRSIIN

oo

This means that moisture levels in the compound before
molding will tend to be higher in Virginia and higher
vacuums are possible than in Denver. It could be argued
that both factors would tend toc produce a greater effect
in Virginia than in Denver when using the special molding
methods studied in this contract.

We were able to achieve partial pressures of 2" to 4" HG
in the cavity, from vacuums in the order of 20 to 22" HG
while molding the test panels. Similar moldings made at
Langley were evacuated at up to 29" HG with a 1" partial
pressure in the cavity.

6.1.2 Effect of Preforms on Gas Release

We doubt there would be any detectable differences in abil-
ity to de~gas and de~moisturize the mold charge because

of preforming or solidifying the mold charge. It was nec-
essary to preform the bulky asbestos-phenolic in order to
charge the mold. The charge, cold pressed at 1000 psi so
it could be easily handled as a unit for placing in the
mold, was reduced as a preform to 1-1/2" to 1i-3/4" thick-
ness for all molding methods except vacuum. In this case
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preforms 3-1/2" thickness were pressed at 350 psi. They
were barely handleable for charging to the mold in one
piece. The compound was made up in March 1973 and refrig-
erated in poly bags. It was pressed into preforms as
needed. Preforms were stored in individual poly bags and
refrigerated if not used the same day.

The glass phenolic was nct preformed but was charged as
a loose fill. This could be done because of a low bulk
factor. Also, it is a difficult material to preform.
The 270 gram charges were pre-weighed as needed from a
refrigerated supply. Each 270 gram charge was placed in
a poly bag and refrigerated if not used the same day.
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6.1.3 Compression Molding Techniques; "C" vs. "C-1" Samples

As mentioned in Section 2 (paragraph 2.2.4.1) the "C"
method (no de~gas by opening and closing the mold during
the resin flow period) produced superficially sound test
panels. However, when cut into bars evidence of gas de-
lamination was apparent. (See Bar photos Appendix II).

A comparison of strength data of obviously delaminated to
obviously clear bars was made. The effect on physical
properties was less than expected in most cases. Where
the effect was obvious the test values were not used.

All bars with evidence of gas delamination were marked in
the print-out data (Appendix I).

In the "C-1" method, the degassing procedure (by inter-
mittent opening and closing of the mold during the resin
flow period) was carried to extremes. It was continued
up to 5 times (at 60 second intervals) until clear evi-
dence of incipient resin set occurred. This procedure
(a 5th molding procedure) was not a part of the contract
work plan. However, physical properties developed by
this molding procedure exceed the other methods in most
cases, and is quite evident on the Group "A" charts.

The Data from the "C-1" method was not used in thce aver-
ages for the Charts of Group B (different glass-phenolic
compound lot) and it was ignored in drawing the solid
wavy trend lines on charts of Group A.

However, this data appears to be very informative. It
tells us:

l. Moldings that appear to be perfectly sound, super-
ficially, can indeed contain gas delamination.

2. The effect can be minimal as in the majority of the
"C" test panels or strongly deleterious as in a few
of the "C" test panels.

3. The traditional de-gassing procedure of opening and
closing the mold, "bumping", if continued to the
maximum, i.e., up to the time of initial resin set,
was strongly beneficial for these two compounds.

4. Any means that can be used during molding to remove
the volatile material, either adsorbed or from the
chemical reaction, is beneficial.
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6.2 Conclusions

6.2.1 Panel Data - Thermal Properties

The prime reason for this work is to develop data
that will help determine a best or optimum molding
technique for reinforced ablative phenolics. Secon-
dary objectives of the work are development of opti-
mum post bake schedules.

The thermal data from test panels {pages 25A-25D)

is more or less supportive and can be used to assess
or modify conclusions drawn from the mechanical data.
Some conclusions from the thermal data alone, from
which specific gravity weight loss, shrinkage, and
hardness values were developed, are as follows:

Specific Gravity - Weight Loss and Shrinkage

Specific gravity, an inherent property of the com-
bined materials, is changed by post baking. It is
effected by weight loss due to volatiles, to oxida-
tion, to shrinkage and porosity (not measured).

In genceral, specific graviiy decreases from the “as
molded" conditicon to the "post-baked" condition.

It alsoc decreases with increased temperature and
time at temperature for both materials (Charts Pgs.
25B). The normal spread appears to be from
1.845 to 1.900 with one set of values for asbestos
phenolic (C Method) dropping to 1.827, found to be
due to gas delaminations. The specific gravity of
the asbestos-phenolic is higher.

Since we expect increased volatile removal during
molding with the special molding techniques we would
expect the resulting specific gravities to be higher
than the conventionally molded materials. Although
the tendency is slight, (except for compression
molding with extended degas) it is nevertheless
apparent in both materials.

Hardness increases, from as molded to post bake,
increases slightly with increased post bake time and
temperature (Chart Group B, Pg.25C-2) The glass-phenol-
ic is harder than the asbestes phenolic. The differ-
ences in hardness attributed to different molding
methods appear to be minimal.
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6.2,2 Bar Data - Mechanical Properties

Mechanical properties appear in the tables and are
plotted on the charts on pages 26A-26G. Properties
of flexural strength, tensile strength, and impact
were studied.

Flexural properties were run in accord with the
ASTM test methods. Tensile and impact tests were
modified due to size of test panel.

Tensile properties were obtained from non-standard -
short ‘bars - limited by the length of the test panel
or slab and the mold. Data for elongation and mod-
ulus of elasticity was obtained from extensometer
readings taken as the bar was being broken under
tension.

Plain impact strengths were run as an extra - simply
by preparing the test bar so that it could be
reversed in the clamp and broken at the plain end

as well as the notched end. The cross-section
length of the plain sample, as a result, was longer
by the depth of the notch.

6.2.2.1 Flexural Strength - Flexural Modulus

The data and charts were tabulated and
plotted as described in Section 5 paragraphs
5.1.5 and 5.1.6.

Here again data points from conventional
compression molding were arbitrarily chosen
to locate a "reference line" on chart Group
"A". The solid wavy trend lines were also
used to assess the effect of molding method.

Flexural strength and modulus is generally
improved by use of the special molding
methods for asbestos-phenolic but not so
for glass phenolic. The exception is the
"C-1"method which appears to be quite
strongly beneficial for both materials.
The vacuum method appears to result

in slightly better strengths than either
directional or directional plus vacuum.

The best post bake temperatures appear to
be 300F for glass phenolic and 350F for
asbestos phenolic.
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Best time in oven appears to be in the
range of 24 hours for glass phenolic and

48 hours for asbestos phenolic. The asbes-
tos phenolic is stronger in flex. and flex.
modulus than the glass phenolic.

6.2.2.2 Tensile Strength and Tensile Modulus

There appears to be a slight tensile strength
improvement over conventional (C) molding

for the special molding methods. Modulus
improvenment is more marked for the vacuum

(V) and directional plus vacuum (DV) methods.
However, the C—~lmethod results in the best
strengths, i.e., 12 to 13 m psi vs. 9-10

m psi for asbestos phenolic and 7-8 m psi

vs. 5-6 m psi for glass phenolic. This is

a substantial improvement. Modulus trends
follow the same pattern.

As is noted on the tensile modulus charts,
the reference line for glass phenolic has
been dropped below the average of the "C"
samples. This was done because the data
point (Chart Group A) at 300 F appears to

be high. In-depth study of the back up data
and work sheets does not explain the appar-
ent displacement of this data point.

.Here again 300F and 24 hours for glass phenolic
and 350 and 48 hours for asbestos phenolic
appear to be satisfactory post bake schedules.

6.2.2.3 Impact Strength, Notched and Plain

For the glass phenolic, the special molding
methods caused lower impact strengths than

conventional "C" molding. The "C-l1"molding
produced the highest impact strengths.

Impact strengths of the asbestos phenolic
did not seem to be influenced greatly by
molding method.

As noted from the reference lines and trend
lines on the group A charts, the glass phen-
olic 1s stronger in impact than asbestos phen-
olic. The relationship is approximately as
follows:
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Notched Plain
Glass Phenolic 8.86 10.3
Asbestos Phenolic 5.11 6.6

The Group B charts indicate better impact
strengths are developed at 350°F for glass.
phenolic. Best flexural and tensile proper-—
ties were developed at 300F. Also impact
strength by vacuum molding is more strongly
influenced for the better by 350F post-bake
temperatures.

For the asbestos phenolic 350°F still seems
to be the best post-bake temperature.

Elongation

Elongation is not strongly influenced by
the molding method except for the "C-1"
method. The elongation is slightly above
the trend line for both materials for the
"C-1"method.

Post bake at 300F 24 hours is better for
glass phenolic and 350F is slightly better
tor asbestos phenolic.
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6.3 Recommendations and Observations

6.3.1 "C" Method vs. "C-1"Method -

The 2 methods of so-called conventional compression
molding probably represent extremes, from no degas
("bumping" - opening and closing mold), to maximum
degas, i.e., "bumping” until positive evidence of
initial "set" occurs.

Unexpectedly, the specimens produced by the "C-1"
method were generally superior to those from all
the other methods studied.

The extent of gas delamination in the "C" specimens
was unexpected as well as the generally small effect
on strength. Happily, it appears that the extremes
of barely passable to nearly the best properties to
be expected from these particular phenolics were
Obtained. This serves to more positively place and
compare the special molding methods with respect to
conventional compression molding methods.

H.3.2 General CLuservations

6.3.2.1 The Mold

It appears to this observer the present
design of the vacuum mold cannot be fully
effective without the use of breather mats.
The flow of the molten material into the
vent slots may close them at the very time
when the reaction gases are being generated.
In order to fairly determine the beneficial
effects of vacuum and directional heat flow
molding, this work should be repeated using
breather mats.

6.3.2.2 Directional Heat Flow; Directional Heat
Flow Plus Vacuum

In spite of the relatively poor showing of
the directional heat flow method in this

work it is known from personal experience,
the method can be a very effective special
technique. Satisfactory thick, large billets
of asbestos phenolic (as large as 18" x 18"

x 6" thick) were made by this method.



6.3.2.3

6.3.2.4
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Other attempts to produce a sound molding

of this size and thickness had failed.

The photograph Appendix III, taken February
8, 1974, is a section of one such billet,
molded in July 1970 by directional heat
flow--size 18" x 18" x 4-3/16". This billet
was post cured in the mold - no pressure -
48 hours at 250 to 300F.

Slight post cure checks are evident. A
higher post cure temperature should have
been used on this billet.

A 6" thick billet was made by similar tech-
nigues at about the same time with similar
results. Those who have attempted molding
billets of this size will be familiar with
the problems. (Refer Appendix III Photographs
2-3-4). )

Curing Polyimides by Vacuum Molding

The N.A.S.A. vacuum mold was used success-—
fully to mold a polyvimide-graphite lamin-
ate. Normally this is accomplished via
vacuum bag-autoclave procedure. By allow-
ing reem in the mold for resin bleed-off

and breather mat the vacuum mold accomplishes
the same task plus being able to apply much

higher molding pressures.

Degassing Phenclic Thermosets

This work indicates that degassing the
charge in the mold (after heat is applied)
by whatever means 1s beneficial.

Degassing by opening and closing the mold
(bumping) can be more extensive than one
would suspect, and can be quite beneficial.

Although it was not proven in this work,
degassing by vacuum and vacuum plus direc-
tional heat flow should be just as effective.
The use of breather mat or other means to
keep the vent slots open appears to be the
llkeyll .
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There are cases where application of vacuum
could be very important and effective.

A. Removal of gas pockets during molding
of intricate shapes

B. Assisting flow to difficult areas in
intricate moldings

C. Control of blisters and under surface
gas checks

D. Cure of high gas reaction resins such
as polyimides

E. Elimination of gas delaminations
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APPENDIX I

Computer Print-Out Sheets

Panel Data

Length, Width and Thickness dimensions are inches.
Weight determinations are grams.

Rockwell Hardness F~Scale (Hard)



cAnNEL DATA

SFERIFES
Lot

TASK

gavoLe

Cuwlb=17
f=16=18

Nmlh=n] -

Nmlé=n?2
vela=nl
Velg=n?
NY=16=01
DY=146=07

SAVMOLF

Cwlb=17
C=1h=18
Nelp=01
Nulbe=i)?2
Valg=0l
V=lpa=02
Dv'lé-ﬂl
NY=16=02

2 A

nN1/11/74

POST=-BAKE  STE2 (CURE
TIMve I[N OVFN 3+8

ASBESTOS/BHENCLIC

TO 30Q0F
HOURS

ORIGINAL DATA
MO L DED C
- L ‘ 7 SIGHT  HARD L W
LeB720D 3+190 0et88 220780 78 44320 30191
LoB20 26188 04404 2334894 (RO La821 3,162
L8200 34191 NeL84 222,710 075 42819 26161
44219 2,181 0L,4R0 272284511 072 448202 3,188
GeB?21 2,100 0e¢4yR7 272%6182 074 LeR20 2189
LoB2? 2,197 0,477 230736 al 4senla 3,189
Le822 24190 04685 2304845 077 44R21 2,188
GeB21 230189 0,484 230,076 075 44821 34189
CALCULATEND DATA
MO LDED CURED S MR I NK
SP GR VOL. 80 GR VOL LEN WID
168560 7473 1e852 TolbHD Ce0 =0,03
16880 74551 1870 74587 ~0402 =012
1875 Toblils 1 o874 74397 Ge2 CeD
10889 70381 10855 70347 -0102 0006
10867 70490 ln858 7.A40 0002 OOO
le879 Tet6S6 L1LaRTS Tes53 Ce05 0609
16888 TeltH0Q 14RBR 7,408 D072 NW06
1.887 7439 16891 7380 040C =0403

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR

D
WETGHT HARD
22668400 085
2320492 08RG
227« 150 085
2266584 (R4
227763 (85
2266679 0QR7
225,169 CR4
2Z2RWT749 (82
{(PCT)
VoL WT LOSS
al7 CubD
406 0460
Qe DabR
Detsb Je7
Ce67 Cabl2
Q457 DebL
70 b
0280 Q458



PANEL DATA

—s
m
4]
—

SAMPLE

-16=25
=15=26
Cl=16=45
Cl=15=44
Ne=16=190
nelga=11
V=1l6=09
V=16=10
AV=16-09
nV=16=10

AT

r

SAVPLE

C=14=25
C=1s=26
Cl=16=45
Cle=lb=is
Nelb=10
Nelf=ll
Y l6=Nn9
V=14=10
NY=14=09
NY=l6=10

01/11/76
5OST=RAKE  STE® CURE TO 300F
TIME IN OVEN  3+24 HOURS
ASRESTOS/PHENOLIC

CRIGINAL DATA

MO LDED C URE
L W T WEITGHT HARD L W T
448720 30188 0a4R2 227,205 C77 44819 34190 0.478
46820 34,188 D690 221,677 075 4e821 3,183 (0,485
46822 24193 0,502 2384824 081 Le818 34187 04455
44823 35192 0,495 28,150 077 L2819 34,185 0e46¢5
42821 24189 04490 232.506 C77 44819 3,188 J4485
46821 34192 06487 232,200 Q74 44910 34,189 (Ce4a83
44810 34182 04479 227834 CR2 428518 2,190 0e476
o810 2,198 0,432 2754932 (073 49820 24187 04420
LaB19 24187 04488 2314753 074 L6821 FeLl2R Q681
40819 36161 04488 232573 0280 64820 264190 06423

CALCULATED DATA

CyUPRED

vCL SP G? vCL LEN WID THY
1871 7409 1,268 Te34% Del2 =003 Ce83
le§7% Te52% 1877 Tetshb -Ne02 0eC0O 1e02
le885 767321 14892 74601 Q0410 Cal9 1.39
14891 7TeAR85 1,885 ¢8998 De08 (o225 0 .80
le883 Te533 1lo884 Tat:b1 DeD4 D.03 1402
14891 74494 148890 7e4273 4 Ce0S 0e82
10889 743651 1884 74316 NeN2 =Nel3 De&3
1,801 7412 1.886 73773 =-0e04 0403 Je62
1897 Tetb 12894 7,293 ~NeC04 007 1.03
l1e891 7504 14897 Tali27 =702 Cel3 1402

SHR I NKAGZGE

D
WETGHT  HARD
9244519 085

2294332 (84
73545639
2344799 090
230,270 085

2294743 085
225899 08¢
227.918 088
2254418 086
2307298 0F7
(PCT)
VoL  WT LOSS
Ce82 1,01
1.200 1,01
168 1633
1.13  1.41
1.09 1,05
D485 1056
De62 0485
Ceb6l Da88
D99 1.01
leC4 094



DANFL DATA clsz1l1/74

SQFERIFS 1 POST-RAKE STEP CHRE TO 300F
LOT 3 TIME 1N DvEN 3+4L8 HOURS
TASK 7 A ASRESTOS/EHINQLIC

ORIGINAL TATA

MO LDED CuURED
savoLE L W T wEIGHT  HARD L W T WEIGHMT HARD
C=16=29 4818 34188 0s4RB3 227253 (069 LaB1E 2,185 06477 2244187 (RE
C=16=30 LeB20 3elf5 DetB6 22Ge3723 075 4e81C 3.18% 0ets81 2264293 (CRE
Cl=16=47 468723 2,163 0,465 2274824 081 44818 2,160 04452 234,576 (092
C.l"lf)"-’-tg 40Q23 33163 DabG8 23699()1 079 q,QlG 30158 Dats32 ?:‘?5615 C93
NDwlg=ly Gef71 24192 0,487 22%.124 077 LoR1G 34188 24,4677 226,083 089
Nuwlb=15 448720 3,131 04483 232:061 072 64217 3,185 24484 272R.477 0ORS
V=1g6=112 481¢ 2,189 0,488 2304734 0R1 62819 3,185 QL4884 227:969 (062
Velg=la 4e820 24190 0,486 2310504 C82 4.81% 24188 0,483 2294115 (92
NV=14%wl?d L4870 23,188 (,LGC 23244556 (76 LaRZD 34187 0e6LB3 229.45% (89
Ny=16=14 4820 34189 0.486 232,436 077 L4815 3,189 04482 229,699 0R8
CALCULATED DATA
MOLDEFD CURED SHR T NKAGE (PCT)
SAMPLE 5P GR VoL Sp GP VoL LEN wilD THK vOL WT L0OSS
C~14=29 1.849 Te&ld 14,8458 Te322 0a00 Qe06 le24 1.3C 1435
C=16=30 le874 Te068 148618 T+362 Ne02 =003 1e03 1602 1632
Cl=16=47 le888 7¢685 1eR93 Te562 0s10 D609 letQ 1a5C 137
Cl=15=429 leB85 Taste 1.886 76559 008 Cels 1,20 letts leal
h"]-‘)"‘la 108(\6 70404\ 1.983 7032‘3 0004 Ocl 2.05 2022 1033
Nelsg=15 le8R3 Ta521 1e877 Teb 28 Ce06 Nal5 la02 le24 le5¢
V=1l6=13 le877 Tets89 1,873 Tets 29 NeQ0 Dal1l3 DeB2 OeS4 le20
V=16=14 le891 Tets7T3 14884 74620 De02 0«06 Qeb2 De70 1405
NY=lb=13 1le834 Ta532 1e887 Telt20 N0s00 D06 1,43 leud le31
NV=16=14 1899 Tatt70 14892 Tetd Q7 D40 D4CO Co82 Qe 1420
AEPRULUCIILILY U THE =

ORIGINAL PAGE IS POOR _



DANEL DATA

SFRIES 1
LNt b
TASK 7 A

SAMDLF

Cmlph=?]
r=16=22
Nala=05
L N=li=ng
V=16=05
Velg=056
NYm]b=05
NYelb6=C6H

SAMPLE

C=16=21
Cmlbm2?
Nulg=05
Neli=n4
Velg=08
Valg=04
NY=1g=05
NVe=lg=08

POST=RAKE
IN OVEN

TIMF

01/11/74

g

TER CURE TO Z00F

2+Q4

ASBESTOS/PHENCLIC

CRIGINAL DATA

HOURS

Mo L DFED
L W T NEIGHT  HARD L
64519 3,188 0,490 230,066 C76 4
408720 34187 04687 2294551 078 L
46829 234191 04480 227.544 C72 &
42823 34106)1 DebB0 227766 076 Lo
LeB1O 34190 QetsCL Z732.6%52 078 4L,
L2810 23,100 Q4677 2264072 C8 Lo
LaRZ0 34189 D083 231.049 (77 Lo
L6820 34190 Q4489 2334248 CT73 Loy
CALCULATED DATA
MO L hED CURED S
SP GR VoL SpGgR VOL LEN
l.854 74523 14,855 Tet33 -0e02
1,874 Tets9l 15852 Tat03 Q.08
le882 74350 1.%65 74311 Dal5
le881 7e387 lal6R 74295 CeC8
leB81 Teb48 14872 Tale?2 Da06
le881 Te332 168712 7230 Ce08
148909 Tetizd 14897 7306 Ga08
1.8G3 7e516 14881 Tel439 D0k

CuURE
0 T
820 3.18% Q486
816 34189 04682
818 34188 Qeu76
819 3,187 Q.47%
816 3,188 0,485
215 3,188 0,671
16 34187 0675
218 34190 06484
HR I NKAGE
WwID THX
0«00 1.27
"0006 1003
009 Del3
Del3 le04
0eC6 1602
Ce06 le?28
0.06 led5
QeCO le02

D
WETGHT  HARD
2264078 089
22548284 091
223446329 085
222340 (88
2284557 (92
2722552 (0972
227.112 (90
225273 087
(PCT)
VOL WwWT LOSS
1020 14732
leCE 1.77
1.C7 1498
le25 le94
lold 1061
le20 1455
1459 1470
le06 1,70



DANFEL DATA 01/1177¢4

SERIFS 2 POST=RAKE  STER (URE 7O 35CF
Lot 1 TIVE IN CVEN 24248 HOURS
TASK 2A ASRESTOS/PHENNLIC

SAMDLE L ! T WETGHT  HARD HMARD
C=~1l4=19 40819 36188 (Ca426 22508564 079 4608920 34192 & 2274336 90
C=14=20 £u810 3,188 04488 230785 072 G+817 34185 O 2252508 C87
Cle=l6=69 40523 34191 De498 237.:466 082 Le819 2,189 D S 22824355 D90
Cl1=14=50 40823 3,191 04696 23652629 080 44820 32189 06494 2344733 291
Nwl6=073 eB820 34191 06482 22234299 C73 42820 2188 Q6679 225,310 087
Pela=04 Ge820 3,162 Qaets81 2276083 CT3 44821 36188 0e479 2244R15 088
Velg=-n3 46820 34191 Ta487 2294567 079 L6218 3,188 G634 227,413 092
Y=lt=n4 46320 3100 QusnB7 2234897 079 4He81E 34188 Qeddt 2274608 0990
MYemlgwr 408728 3,100 0,484 2300748 074 44872 2,189 0,431 2284511 180
NYy=16=04 he819 24190 04,497 232,294 (73 4Le819 24188 0,654 2230.08& 029
CALCULATED DATA
MO LDED CUREDN SHE I NKAGE (RPIT)

SAVBLE sP GR V0L §P GR VoL e wID THK  voL  wT LOSS
(=lp=19 LeB77 Tet66 14889 Tatb6?2 =302 =013 26?21 D18 1.0C1
C"'l%"?’) 1-27Q; Tet97 lo‘iz‘ﬂ 70520 Os:}a 2.C6 "Co‘*l “‘Cv?l 1085
Cl"‘l()““%cf‘ ltg‘:()l 7-6(")4 10%8‘\' 7“32? 0008 OQO{’) O.AO C‘QEE 3-&’)
Cl=15-50 le854 TeHs34 1 e886 T7e5G3 Qel6 0006 Tk Je23 Ce¥3
h-l%-’)? 1.879 7.4]3 10P72 Ta360 0,00 C 09 Ceb?2 De72 1.0¢9
Nel&=04 le276 76400 14863 74362 =0eC2 (Qal13 Cats2 052 117
Vel6=073 16871 7490 16887 Te434 Me4  QeCS Deb2 D75 093
V=14=n4 1.873 Te4BB 14862 Tett29 et Nel3 Ceb7 Ca78 laCoQ
NV=ls=03 leg89l Telits 7 14885 7327 DeD2 Ne03 Cat2 Ce57 Nav7
NVelbm=D4 16864 Te485 1,828 Ta436 ~0e02 (405 Ceb2 D86 D693

-

(K

RiEPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR __




PANEL DATA n1/11774
SERIES 2 POST-RAKE  STER CURE TO 350F
LOT 2 TIME IN OVFN  3+3424 HQURS

TASK A ASBESTOS/PHENCGLIC

ORIGINAL DATA

Mo LD ED CURED
SAMPLF L W T WEIGHT HARD L W T WEIGHT  HARD
(=14=27 46819 34188 0,486 7284929 073 Le8156 34184 0etsB7 2216312 085
C=16=29% Lo819 24188 Q0,484 235,000 078 L8819 2,188 Q6482 2264378 £90
Fl=16=51 Le823 3,100 0,697 272.807 079 44820 24188 (JekZ5 225,547 063
Cl=146=57? L4 o822 36100 0697 2374878 077 Lo%2% 34191 04492 23La442 (9]
N lh=l? L9827 34192 06488 231e758 074 4LeRl9 34188 044683 222,137 060
Nelg=13 Lo821 24190 Ne&BQ 2324884 (074 L4810 34187 Qe84 2294284 (0R7
Velp=11 L5820 236190 Qats74 22630086 €79 44812 36163 Qo771 2236045 091
Vmlb=12 44819 3,101 0et79 2254381 C73 4e818 34,189 Qet74 2234106 091
ny=16«11 Lo31Q 34198 Dol 231eb56 072 L4818 341846 Q4681 228,022 089
NY=1l6=12 L6820 36199 D488 237,054 074 L8188 34187 Q4484 228,769 089
CALCULATED DATA
MO LDED CURED S HR I NKACGE (PCT)
SAMPLE SP GR VOL sP GR VOL LEN WwlD THX vOL WT LOSS
Colbf=27 1.855 Telb6 14808 Te&t58 G068 Nal3 -Ce21 =0402 248
C=1la=28 1.88¢C Tetb6 14865 Tet Q5 C.00 23400 Cef2 Je82 1457
Cl=16«21 1e9CE  Teb&7 1929 TabB3 0.06 0406 Zetsl 2454 1436
Cl=15=872 1.892 Tas4L5 1878 Teb61lR =~Ce02 =0403 Ce40 [AIPRCE. letd
Nuwlp=1?2 1e883 74511 1,878 74420 006 0413 1602 1a21 1456
N=14=13 le890 Te520 14882 Teir33 Da0d 009 1402 lel6 1.%5%
Ve=l6=11 1a8G2 7Te?8R 1.:878 Ta247 0s02 =0403 0eb63 DeB8 1231
Velg=12 le879 Te350 1e869 7+287% 0e02 Delh OeR4 0692 led5
Welg=1l 1492932 Telbh 1885 Te383 0402 Qa5 1,03 lell 1e57
OY=16=12 1.888 7501 14,978 Tett32 Celt C«08 Q82 0e92 lots2



LANEL DATA 01/11/74
SFERIES 2 POST=RAKE STEO CURE TO 35CF
LOT 3 TIMFE IN QVEN 24+34+48 HOURS
TASK 24  ASBRESTOS/0HENOLIC
ORIGINAL DATA
MO LDFED CURETPD
SAMPLE L W T WETGHT  HARD L W T wEIGHT  HARD
C=1lp=31 60219 34188 Q04493 232,281 075 Gaf12 3,188 D48 2274844 30
(=16=372 LoBlO 26189 Coss§4 2284563 0728 45818 3,187 Q.0803 224255 090
Cl=16=573 445320 34100 0,498 237747 020 46819 3,190 CeaSa 223,353 093
Cl=16«54 Le22?2 24193 0,L96 237.363 079 LoB1T7 3,185 De692 222,669 65
Nelb=16 4823 B4194 D,0687 232.537 068 448220 3,185 0,432 227504 78S
D=18~17 46821 36192 Vet83 231337 072 44220 34186 De4&81 2264125 U7
V=lg=15 44820 341081 00493 234,298 0Bl 46821 36188 046E8% 220,085 092
y=15~15% L6820 36191 Qo877 221.264 D83 L4eBlY9 34188 Qi3 2274022 092
NVelsh=l15 L6821 34190 04488 2214977 070 44820 3188 048D 2274348 092
Dv=16=16 L6319 34188 04486 2314984 0T4 46318 34,183 Ceutl 227.655 092
CALCULATED DATA
MOLDEDSD CURED § HR I NKAGE (BCT)
SAMPLE 5P G6R VCL  SP G2 VCL LEN Wil THK voL T LOSS
C=16=31 1.871 7e¢574 14853 Tel986 002 O«00 lenl 103 200
C=15=32 1.878 Teab38 14857 76370 002 DeDb 0s833 Je91 ZaC1
Cl“‘lﬁ"‘SB 10905 70()11 10875 7.594 OOOZ OOCC‘ 0.2/} C.22 1085
Cl=16-54 l1eB897 Te6327 14876 Te566 D210 Qe22 Ce50 VDeS3 1.98
D"lt)"lé 1-8()1 70:309 1097? 7-417 OO\(, Oo25 0082 1.13 .012
0-16‘17 10880 70510 10868 7386 Ca.02 Qelo 104\\3 lebe 225
Valb=15 1e885 Te822 14872 74500 002 009 le01 1.09 leB81
V=1lg=18 1.884 76490 1e857 76420 0.02 009 0e82 U84 1:83
MV=16=15 1,886 7.509% 14880 7.379% Cel Q4073 lebt 1459 2,00
Ny=16=1sg 1.894 Tebbt 1e880 Ts388 Q.02 000 1403 1,05 1,864

T T S e T T e - e - SN
L I s B 7

éa,%‘ 'v-r\,l./Lr\ YIS L/.l‘,‘. Y LA

b SRl i a & v J.l.i.tr‘.
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PANEL DATA

SERIES
LoT
TASK

SAVPLE

C=16=23
C=15=24
N=16=08
N=15=09
V=16=07
V=16~02
NV=16=07
NV=15=08

JaMPLE

C=16=23
C=16=24
N=16=08
N=16=09
Vel6=07
V=16=08
NV=16=07
DV=16=08

24

0l/711/74

PCST=RAKE STE®? CURE TC 350F

TIVE IN QVFN 3+2+96 HOURS
ASRFSTOS/PHENCLIC

ORIGINAL DATA

MO L DED CURED

L W T WEIGHT HARD L W T WEIGHT FARD
40810 24188 06496 2334812 076 44817 34187 04461 227483C 092
L6820 32189 0,453 231.767 076 L4818 34187 04487 225845 094
46822 34193 04431 233481 072 40818 24188 D4484 2274372 092
40823 34192 Qo488 231,040 074 LaR18 34188 (4482 2244256 090
44816 34191 0et89 230,750 073 4LeR15 34185 04483 2240728 06E
64818 36120 06478 2264263 (74 40815 34185 0,673 2206506 092
LaB22 32189 0,487 231,718 074 L4813 3,188 N.482 2254679 093
4a820 34191 06487 2314981 075 LeB17 24188 0l482 2254165 093

CALCULATED DATA
MO LD ED CuU RED S MR I NKAGE (PCT)
SP GR VOL  SP GR vCL LEN WiD THX VoL wWT LOSS
1.;&7? 76620 L08[+5 7.538 0004 0.03 1401 1408 2654
1c865 7»578 l°ﬁ1+3 70‘*78 anliv 0036 022 1‘2‘2 2.56
1e¢885 TaB60 10866 Tatlt 34 D408 Delb l.43 1e55 2e52
1,877 7e5812 14858 Te395 0.10 Nel?2 1423 1485 2¢7
l,872 7+520 1a851 Te407 Q.08 NalS 1.23 1,49 2+51
1880 Te344 1858 T,4254 0406 04l3 1e05 1.23 254
1.888 Te489 1aR881 72399 Ne08 Ce00 le03 1420 2561
14890 Tel90 1,865 T+4:02 .06 0409 1.03 1.18 2e8




PANEL DATA 01711774
SFRIFS 3 POST=RAXE STED CURE 7O &D0F
LoT 1 TIME IMN OVEN S 3+23+%+ 8 =WOURS
TASK 2A  ASRFSTQOS/0HENQLIC

ORIGINAL DATA

Mo LD ED cuUurR ED
SAVDLE L ‘,‘! T WETGHT  HARD L W T NEIGHT HARD
Cmlp=33 4e820 3e189 Coed82 2274258 75 42818 34187 Q6479 223,300 CRY
C=1l6=34 4820 %4129 04693 2234442 072 L4820 3,189 Jea$l 230476 091
N=lg=18 Le827 34193 0,487 231,162 074 46820 32190 Ce68%9 2274935 08RG
Nulg=16 46825 3,191 0487 2216115 073 4820 3189 0468% 227,904 092
Velg=17 46820 34100 06692 232,353 074 4e918 3,188 Det9C 2206561 (91
Ve1l6=18 46810 34100 Cob84 2294259 071 40810 3,187 (Qe4B81 27264293 089
NYmla=17 4319 34188 0,44 230769 078 66820 20188 0.633 228,266 063
DV=15=~18 40822 34193 04685 2424983 079 44822 234189 0e082 2300492 050
CALCULATED DATA
MOLDED CuURED S HR I NKAGE (PCT)
SAMPLFE SP GR voL 8B GR VvOL LEN WID THX vOL  wWT LOSS
C~16=33 14872 74409 14853 74355 0e04 Qo0&  Ce82 Le7?73 1476
C=l8=34 143880 Tab78 1la863 Te5/h7 0400 C.ulC Jeisl Cetrl 1.27
Ne]lpw=lg le881 Tel98 14854 76503 CeQ4 NalG =0e2) «D4C7 1.40
Nwlga~lg 1.831 Tet98 1.872 Tels2is Qa10 Qa8 Ce87 CeGC 1039
\"-16"'17 l,8872 TeB6R 14870 765272 CeN4 0el?3 Oetl D57 1eZ0
V=18=18 le8R0 Te&ttd Lafe9 7387 0eQ0 VeC9O Qetr2 Ce71 16279
NVelb=17 le894  Toti238 1aR877 Teb22 =0e02 0.00 J621 0619 1,07
Ny=16=18 1.902 Toett67 14898 Tetl? 000 0e13 Q462 Cel4 107
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PANEL DATA Ql/711/74
RERIES 2 POST=RAKE  STEP CURE T0O 4COF
LT 2 TIMF IN OVFN  3+3+3+24 HOURS
TASK ZA  ASRESTOS/OHMENOLIC

ORIGINAL DATA

¥ 0L DED CURED
SAMBLE L W T WEIGHT HARD L W T WEIGHT  HARD
C=1h=35 44819 34189 04485 229098 CT74 44315 34184 0,485 2214899 091
(=16=36 40820 34189 Cu&Q0 230s495 071 45815 234183 Cet93 2234650 091
Cl=l5=55 42921 2,192 0,498 2237018 079 44819 3,183 0,4%6 232.262 094
Cl=ls=54 40822 34191 0s495% 23745820 081 44819 34190 04496 233,189 094
N=1h=20 4be822 24104 Q4487 232218 074 44820 34180 04486 2274351 093
N=ls=21 44821 24191 0,489 223,000 (075 4819 34187 Qo486 2281320 093
Velg=19 42321 34100 CetB% 230,926 U8Bl 4.818 32,137 04684 2264505 094

Ve=14=20 43821 32191 Ca487 2304664 075 L4a822 3,188 0,483 2264125 094
PV=1lg=19 L6520 24101 CL4R2 730,912 078 42820 34187 0,477 2264516 094
AYe=16=20 46821 34lCL 04486 2324558 080 4818 24188 Cet82 2284375 094

CALCULATEDR DATA

MOLDED CuURED S HR I NKAGE (PCT)
SAMPLE SP GR vobL &SP GR veL LEN WID THK VOL WT LGCS3S
C=16=35 le878 Te452 14821 Tet:36 NDe(8 Delb 0600 Qo2& 3414
C=16=3% l.8567 74522 14R05H Ta556 CelO Nel9 =Cehl =0432 2497
Cl=16=5% 1s895 Teb33 14BEN Teb22 0404 (0a0¢ 00D Qal& 1496
Cl=14-55 14504 7e617 1846 Te62% De06 Ce03 ~0s70 =041l le36
N=ls=20 16889 76507 Le857 Te47T0C 0086 016 De?2l Qoe&Z 2410
N=1s=21 164860 74522 14845 Tab6st . Qe04 013 0eb6l Q078 2409
Veu16=19 16878 76505 14860 Te432 0¢06 0409 CeB2 D97 1.91
Ve=16=20 le879 742492 1.838 7,425 =0.02 0409 Qe82 0eR9 1,96
NYelb=l9 16901 74413 14837 74327 0.0 0413 104 1416 1486
NVmlb=20 1.898 Tes77 148232 76403 Je06 0.09 CeR2 Ce98 1480




PANEL DATA

SFRIES
Lot
TASK

SAMPLE

C=16=37
C=16=-38
Cl=16=-57
Cl=-15=52
N=146=22
N=16=23
Velfa=21
V=16=22
NVelp=?1
NYy=16=272

SAMPLE

C=16=37
Cwl6=38
C1-16=57
Cl=1l6=-52
NDulg=22
N=16=23
V=16=21
Vealg=22
NDV=16=21
DV=1h=22

oA

-11-

01/11/74
POST-RAKE STEP CURE TO 4COF
TIME IN OVFN  3+3+3+48 HOURS

ASBESTOS/PHENOLIC

ORIGINAL DATA

MO LDED CURED
L W T wETGHT  HARD L W T WEIGHT HARD
44819 34188 044679 77244075 074 44316 3,184 Caa77 2164783 094
L4810 23,189 0487 229¢662 073 4815 3,183 044832 2224032 094
44921 34101 0,497 23849282 082 44818 36,139 00495 232.878 (096
66221 34191 CalsS5 2366381 Q79 4eB17 3,188 N3 2304216 096
heB321 3190 Q488 232,802 072 LaR1lE 2,188 Qe85 226:625 (94
46822 34192 De489 2324733 074 46819 3,187 Jets84 2264540 095
448720 34191 0,459 232,280 C8C 44818 341738 0,086 225,306 097
464820 3,10l 0,488 231,159 075 44,818 3,186 D085 225,821 092
448321 34101 Cet83 2304729 074 4,317 3,187 Nes8l 225,296 (095
4e8272 30102 Oa4B82 2304727 078 LoaR12 34183 04480 72254672 (95

CALCULATED DATA

MO LDETD CURED SHR I MNMKAGE (PCT)
SP GR vOL SP GR VoL LEN WID THK VOLL  WT LOSS
1e858 74239 1,808 7431z D086 0,413 Qa2 D80 32,25
14872 Tet4B4 16830 74403 D08 0s4l9 CaB2 14C9 34631
149C7 Te645 1487 745605 0e06 G406 CattD 0453 2411
le894 Te615 14849 Te5G7 0408 NDels 0e00 Ce24 2460
1893 74505 14857 Te446 0410 0406 Ca6l Ce78 2:65
1a887 74527 14860 Tets33 0e0éE Nals l1e02 le24 2:66
1.893 7»5?1 10866 Telt65 0e04 NDs00 Osﬁl Q0675 2.13
la879 745086 14852 74440 0s1C Q.16 0ebBLl 0o87 2,31
leBYS 74430 14862 76384 0.08 0413 Qettl Qo662 2435
le898 74416 148868 74373 0+08 0413 Cattl Q662 2419



PANEL DATA

SERIES
LT
TASK

SAMPLFE

(=16=29
C=18=40
Nelp=24
Neulg=24A
V=lg=23
Velg=24
W=16=23
DV=16=24

IAMPLE

(=16=39
C=lb=tD
N=lg=26
Nalg=2A
Vel5m=23
V=16=24
NY=16=23
PV=16=24

2A

-12-~

01/711/74
POST~BAKE STEDP CURE TO 400F
TIVE IN OVEN  3+43+3+496 HCURS
ASRESTOS/OHENOLIC

44819
44819
4e827
44821
44819
44819
4e823
4e327

1,890
le285
1885
la8R4
1900
le884

ORIGINAL DATA

MOoLDED

3+128
34LlR&
2.101
34152
3,1¢0
3s191
3¢190
3-19/1'

DED
voL

Tet97
TeS 43
Te555
Te402
76410
Tets27
Teta3]
Te578

WETGHT

23Ce334
2314576
7346058
2284785
22860852
279334
2316348
2334931

CURED
HARD L W T WEIGHT HARD
074 6816 34182 Ce489 222490% (054
073 4e8la 34182 04651 223,787 094
C746 46815 34188 C,683 2254927 (€95
G75 44318 3,187 04476 221749 095
072 4e812 24185 Qea 77 2224456 097
072 44815 34187 04479 2224967 099
076 44815 34187 Qo9 2244348 097
075 4481L 234187 04486 2274135 (€95

CALCULATED DATA

cu
SPGR

1.815
le816
10?6")
le896
1.851
1,862

1.859

R ED

S H R
WID
06 0419
10 0419
15 0609
5 Del4
Calb
08 0.13

I NK AGE

THK

(PCT)
voL WT LQGSS
DeN5 3422
D629 324356
10@6 3405
1.26 3408
le32 247°
1,02 2.78
1.09 3403
le60 2.91



PANEL

SERIES
LoT
TASK

SAMDPIE

C=(=02
C=G=D
Cl=C=24
Cl=G=25
N=G=~01
D=2
\/‘"G"Ol
VeGm03
NDV=C=0(2
DV=G=073

SAMPLE

C=G=02
C=C=073
Cl=G=24
Cl=C~=25
NaG=C1
NaG=02
V=G=01
V=G=073
NDV=G=02
Dv=G=0273

DATA

el/

POST=BAKE S

TIVF

I

AQVEN

11774

TER Cu
3+E+

GLASS/PHENCLIC

40813
4eB15
LeBl4
LeBR1L
44815

10886
leg8R9
le851
leg865
14855
1+851
leg%s
16857

ORIGI

Cetr85
Cot82
Cets97
Cats98
Cenr88
Jas491
0.1499
Cets 77
Oett 85
0su80

RE TO 300F

24

NAL

276821
2246373
235,978
236e692
2256687
230,320
232847
221e716
2264236
2244016

HOURS

DATA

HARD L W
o4 428173 3,4
094 LoBla 2.
101 LaR15 2,
101 44812 2.
U94 44812 3,
095 L4eR15 2,
054 LeBL2 3,
C99 4812 3,
097 44811 3.
095 44811 3,

CALCULATED DATA

le864G
1,861
1,857
1,855
1.857

SHR I NKAGE

WID

Dets B3
Ce&r73

THK

~-0602
_0004
D06
0-10
002
=0e04
0s056
Celt
C.06
008

=-C+09
=Celb
Col2
216
Del13
0'16
0.03
0.09
DeC9I
C.C9

D
WEIGHT  HARD
225¢577 110
7234133 109
23464012 109
225410C 108
22442%4 108
22%«572 107
221.82% 106
22Ce 685 1C9
2242813 107
222732 107
{PCT)
VoL WwT LOSS
Ce32 0¢55
D601 CeH5
la19 0456
1628 DesT
0e56 0Deb3
0673 Yo 76
De€9 DRaobh
Da76 Ce4é
087 0463
Ce59 0487



PANFL DATA

SERIFES 1
LoT ?
TASK 01

SAMPLE

C=G=05
ComGmie
Cl1=C=22
C1=G=23
N=G=013
DeG=04
fm G5
(=G0 5
NY=Gmds
W=G=35

SAMOLFE

(\CW
\ ]
l ()Q

¢

")

[SM] \)

1
1=

LW

05
4
22
-2
G-O%
-C ~Q04
=-G=05
Y (G0
NV=C=C4
DVY=G=05

<kJ‘J’\f\’\f\

0l/

POST~BAKF S

TIME

IN

OVEN

~14-
11774

TERP CURE TO 30QCF
3+ 8448 HOURS

GLASS/PHENCLIC

CRIGINAL DATA

le852
1.8573
l1.895
le887
l.255
l1e857
1.858
14875
10845
148569

3,184

Te4l3
Tets 40
Teab36
7535
7s50%
T o465
Telkb?
Tas481
Tats55
Tetatsh

2244972
27%.873 098
237291
2354125 096
2294169 095
227e1l48 093
227284
230,004 099
22%.417 092
2284090 Q95

0497
Qe&82
Oau?
Os687
Cets 88
Oe&B5
Oelt8B6

CALCULATED DATA

CURED
SpGR VoL
1,842 7.399
1eR58H T7e38R
l.g99 Te577
1e883 7,603
14859 Tets 29
1e859 74391
le851 Teta(1
10883 70411
1543 744032
1,870 74288

CURED
DL W T #E1GHT HARD
Le8l0 34185 0,483 2?3 337 106
4807 34182 06483 2234945 107
Le316 32,185 D494 2354829 109
49313 3,185 04696 2344575 108
44811 34184 06485 2254382 110
4e812 3,180 04483 2254192 109
o807 34181 Ce&B4 225,775 108
44305 34180 Qe483 228,377 107
LaBlD 24180 044864 223,592 108
810 34180 (483 2264385 108
SHR I NKAGE (PCT)
LEN WID THK voL WT LOSS
CeQl =006 0a21 Q419 0673
CeC8 0400 Cet2 Q0,70 0485
D608 04173 Qe Qe77 Cu52
Qe0O8 Dsl3 Ce20 Cetl De 56
Ds04 Dalé CeR2 1401 080
0602 016 De82 1600 De86
0812 D409 Deb2 D83 0ebb
Oel7 0Oslé Oeb1 Ce94 Qo771
012 0,416 Cattl Ca89 0481
De 04 Cel3 Deb2 Co7R 0e75



w15
PANEL DATA 01/711/74
SERIES 1 POST=-BAKE STEP CURE YC 300F
LoT 3 TIME IN OVEN  3+42+96 HQOURS
TASK 01 GLASS/PHENCLIC

ORIGINAL DATA

MO LDFED CURED
SAMPLFE -k W T WEIGHT HARD L 1 T woICHT  HARD
C=G=08 40217 34186 04480 225,054 097 44809 32.1846 2,472 2220732 107
C~G=09 L2811 24182 0a4T78 2722984 096 44810 2180 Q477 2204613 1009
Cl=G=25% 4e8186 3.1°79 04465 237s588 099 46812 34183 0,493 235,494 110
Cl=G=27 46815 341P4 20483 236,482 100 6a8L4 36182 DetGl 2244408 109
D=G=05 4eB8l5 3,185 (04488 2264128 093 443046 23,179 D485 2265355 109
D=Gm=05 488l]l 34188 0atG0 273s264 0S6 LeS0A 26182 DaGEE 22060254 108
VealG=( 4e815 36185 064697 2334422 099 L4802 3,181 0,496 231.28& 110
V(=09 GeB1l3 3elfL Cet09 2334510 098 LeRDB 30181 004C5 231426 109
NV=G=06 46811 30183 Q44839 2284928 (089 4,310 3,179 0etB7 2264417 109
DY=G=07 L6810 34184 Cote83 2270178 092 44805 3e17% 24432 2240716 1029
CALCULATED DATA
MOLDED CURED S HR I NKAGE (RPCT)
SAMPLE SP GR VCL SR G2 VCL LEN WwibD THK Aol WT LOSS
C=G=08 14847 Te357 1leRS56 Te32% Ce06 =0a4073 Caoti?2 Deld 123
C=G=09 16859 7218 1845 Te296 0e02 (06 CoZl 0029 106
Cl=(C=26 130 Ta618 14902 74551 0s08 (CWl9 0660 0087 Q.28
Cl=G=27 1e%09 74558 169202 7e521 Jel2 CeCeE Cetl Cels9 Oa.58
DaG=05 1eB58 TutB4 1,864 76410 0s16 0.l0 Cebl 069¢ 1,21
N=G=C5 le8l4  T7e511 1e81D 74417 Del0 013 1e02 16425 1let4
Ve G=(7 le869 Teb22 14860 TeS86 Dal3 Q6173 Qe20 Cets? De91
V=0=C% 1le863 Tet47 16862 TeBR6 010 06009 Qe (80 0489
NV=G=06 leB565 Telt88 1,855 Tatts 7 D02 Cel3 Oatid CeB5 1.10
DV=G=07 leB74 74397 1862 Te3263 Cel0 0Dels8 0021 Ce47 1eC8

y.
/

RVASVE
NN



PANEL DATA

SERIES
LeT
TASK 0

SAMPLE

C=G=10
(=G=-11
Cl=G=28
Cl=G=29
N=C=07
N=G=08
V(=10
Va=G=11
PV=G=08
DV=G=09

SAMPLE

C=C=10
C=G=11
Cl=~G=238
Cl=0G=29
D=C=07
D=G=08
Ve G=10
V=C=11
DV=G=08
DV=G=09

=16~

01/11/74
POST~-RBAXE STEP CURE TO 350F
TIME IN OVEN  3+8+8+24 HOURS

GLASS/PHENCLIC
ORIGINAL DATA

MOLDEHD

WEIGHT HAR
2249163 098
221131
2366298
236,015 102
232Ce196 093
22743084 (66
232419 098
2326244 097
2260674
222194 (91

Ces00
Je&B73

Dol 76

CALCULATED DATA

CURED

MCLDETSD

SP GR VoL Sp GR vVCL

Le859 Te357 14854 74321
le8&1 Te?269 12855 Te2l4
1eG04% TeB565 1,890 Te576
1902 T7e¢5732 1a867 74539
le8%4& TaB5T75 16849 Te529
le861 TelS4 14852 Tetr1l
1e858 Teab640 14845 Teb528
le849 Teb666 16852 74561
1e869 Ta4400 1,260 74368
1e858 74296 leB48 76269

CURED
D L W T SETCGHT  HARD
40810 36184 5,473 2224282 106
40809 26188 04471 2154267 1C9
Le812 3,187 0094 2344642 108
40811 30185 Dett 92 23Le357 109
4e80G 34182 N.492 728:102 110
L4812 3,182 Net84 274,331 111
44811 36184 De4I9R 23Ce654 110
4811 34181 04496 23C.414 111
46307 34180 De682 2244587 111
40809 3182 04475 2204085 110
S HRINKAGE {(PCT)
LEN Wil THX vOoL WT LO0OSS
Qe D603 Qete? Oetb9 0e¢79
0e0¢& 0«C0 Cett2 Ce&8 Ne84
0606 QsC0 =0e20 =0al4 270
Cal2 Qel3 Ce2C Cetss 0e70
0e0B (Qal3 060 Qb1 (a9l
CeCé 0413 Detsl (458 le06
Ce06 CeC9 Je00 Telb NaT6
0e06 (0413 DeB0 (089 0679
3010 0013 0021 OQAQ 3.92
Oel4 Del3 0«21 2438 0495



PANEL DATA

SERIES
LOT
TASK

SAMPLE

C=C=12
(=G=13
Cl=C=30
Cl=G=31
N=G=09
D=G=10
Ve(G=12
V=C=13
DV=(G=1Q
DV=G=11

SAMPLE

C=G=12
C(=C=13
Cl=G=30
Cl1=-G=-31
N=G=(09
D=G=10
V=Gel?
V=CGul3
DV=G=10
DV=G=11

-17-

Ccl/11/774
POST=BAKE STEP CURE TO 350F
TIME IN OVEN  3+8+8+48 MOURS

GLASS/PHENCLIC

ORIGINAL DATA

MOLDED CURED
L W T WEIGHT HARD L W T WETIGHT HARD
40813 34183 0,479 223460 099 442810 230153 De&78 2234915 109
LaB13 34185 0679 2234980 0965 40811 30182 04478 221,425 109
4681l Be1RT Nae93 2364229 059 el 3,181 Net52 236,031 106
L6815 31728 (Calt92 22£4278 089 42812 36183 04461 2224994 106
LeBLl2 3el89 0,489 228,425 (Y3 46804 3,190 D488 225,231 108
LeBlti 34186 DaARE 228,242 094 4,808 3,181 N.4%5 2254373 110
44811 3,1R7 04496 2294272 087 462303 34183 N.4%4 226,801 107
4o815 34185 04497 2324725 096 443020 2,181 NDe6S3 220,331 109
46812 34183 04488 2294488 09l 44813 3,180 0W487 2254530 1068
448172 24183 0459 2296633 090 4805 34176 0487 2244894 109

CALCULATED DATA

MO LDERD CURED S HRINKAGE (PCT
SP GR VoL  SP GR VoL LEN Wip THK VOL WT LQOSS
l.858 76338 1842 7:218 D06 000 Oa21 D¢27 lalt
14881 Te243 1,846 Te3l8 0«04 0eCS Ce?1 Ce34b la14
1.905 Te567 14895 Te534 0e04 Del9 De20 Qett3 0e¢93
1909 70552 14899 Te520 OeC€ Celée Ce 2D De&2 Ce97
14857 74504 14851 74424 0,17 0.28 D.61 1leCe 1,40
legs?2 Te485 14854 Te4t18 012 0s15 Oebl Ce8B9 1,21
16840 74505 1eR32 74552 Del? 0al3 Qa0 0489 1,08
le8153 Te522 1aR564 Te542 Oel2 Qel3 QefC 1408 1e03
1.873 Tett74 1 ¢854 Tels54 =0e02 Ce0S 020 Cel” 1,29
l.871 Teld9? 1laR63 Te432 Qeld Cel2 Cetsl Ce77 l1.19



PANEL DATA

SERIFES
LOT
TASX

SAMPLE

CwlGml?
C=(=1R
Cl=(G=232
Cl=G=33
MeGm1l
NeG=12
Vaefialy
VealTmm ] 7
MV=(3=12
NV e=G=113

SAMPLE

C=G=-17
CmG=18
Cl=G=32
C1=G=33
Neliemll
NeiG=12
VeG=14
Yeelim 17
DVwG=l?

DVe=G=13

~18-
Cl/711/74
POST~RAKF

TIMF IN QVEN
GLASS/BHEMNOLIC

STEP CILRE

TC 350F
2+ 348496 HCOURS

ORIGINAL DATA

301“9 Oa&QO
LeRlA Bclgf ODe4596
44816 24185 0,4¢1
L4810 30183 CW485
LeB1D B4lns Qatsg

2

WETGHT

235.048
23548675
229365
2280754
2274767
2296561
7668

Z
256826

[AS BR AN

HARD L !
096 448C4 3.
393 4,805 3.,
102 6.811 2.
102 L4812 2,
CO% L4L.B0E 2.,
CS4 L8028 3.
065 46RJ8 3.
C96 48 3
092 448308 3
085 44807 3.

CALCULATED DATA

Yo LB ED c u

SP GR YCL  SP GR
16857 74197 1eB42
le845 TeB24 La846
1e899 Te¢£588 1891
12898 T.589 1,887
1,859 Te531 1,840

R EPD

Teltl8
74812
70428
76367
Te348

s’

CeCs

WwID

HR I NKAGE

CURED
T WETGHT HARD
179 Ce468 2154765 110
176 Ce&77 22Cet1l8 110
124 Q0eteG1 2224024 109
184 0,691 Z32.658 109
180 06428 224485C 111
181 Qe85 2244554 112
122 0etsS1 22442322 112
180 0e486 2264760 111
176 C.482 2224518 111
178 0.481 2224110 111
{(PCT)
THK VOL WT LOSS
Qet3 0470 lea7
Ce2l 0451 1651
Cebl Coef6 1627
Cabl DeB7 1628
Ds61l (0629 1,98
1,02 letl l.84
l1e01 14232 le51
102 1le34 1438
Ce62 D678 1le56
Oeb62 D93 1e65

P



APPENDICES (Continued)



APPENDIX I

COMPUTER PRINT~-OQOUT SHEETS
Bar Data

NOTATIONS, ABBREVIATIONS, ETC.

C = Cracked or Checked Sample
S = Break Occurring in Shoulder Area
J = Break Occurring under Jaw of Clamp
NS = Insufficient Data - Unable to Obtain Slope Data -
No Slope
SD = Suspect Data, Data Not Used

Width and Thickness Dimensions are in Inches

Load is in Pounds

Elongation (ELONG or ELG) is in Inches or Percent
Deflection to Break Point (DFLCT) is in Inches
Tensile is in P.S.I.

Mod. of Elas. or Elas. Mod. is in P.S.I.
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RAR DATA
SERIFS 1 PCET-~-RAKF STFO CJRE & 30CF
LOT 4 TIVME IN OVEN 3496 HCURS
TASK 2A ASRESTOS/PHENQLIC
FLEX DATA
SAMPLFE WIDTH THICK L2ab SLCOPF M
VemlheNb=] Nets 850 De2530 111.0 917.0
Val g5 =p Oet4m8C 0a2490C 11C.0 84740
Valb=Dg=] D740 De28660 11360 8500
Velimf=? NDets 750 Ne24ab0 12280 9520
AVEPAGE MR (DS] )= 23372,
AVEDRAGE MGD OF ELAS(PSI )= 19408
TENSILE DATA
SAMDF WIDT=  THICK LOAD SLNPE CLLONG
Vealbm)s= Q240 Qe257 £T75 1260004 CeNOH1
V=l4=08=2 Ne?24? De?257 590 126000s 04 nn£‘7
Valhwhe] SCe240 De?50 620 143000e Cell0 72
Valhaiam?  GOs2472 (4255 675 15670GCCe Ca0040
AVERAGE TENSTILEF(OST) 10457,
AVERAGE FLASTIC MODIIRST ) 2342154
AVFRAGE FLOMCATIONIPER CENT) Iy
1700 IMBEACT DATA
NOTCHED
SAMOLE THICK FTsLR FTelLB/IN
Velb=ilg=1 Ne24%0 le48 596
Velbm)6f=2 Ne2400 1e12 404G
Velbwmng=-1 Ne2HAN lel3 Lelth
Valbm()g=2 DeZ4&RY 1,18 4475

AVERAGE
AVERAGE

-35m

STREMGTH(NOTCHEDIFToLB/IN
STREMGTHIUNNOTCHED ) FTaLAY/
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[ 3
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[5 2 TS ) SN o e
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s

>
[

-

DO O Ty

QO O G
OO C G

4o92
IN 76173

Mo OF FLas DELCT
‘QSDmhf‘ 0.140
1792811, 0.140
1@771/9. 0.140
2189546 0.136

FLAS ¥ pPCT ELG

Z220492G Ce5H0

PNT41R5, Qettn

T3R37334. Canr?

2736207 Ue33

UNNOTCHED

FT.L8  FTWLR/IN

1450 T.75

2eb0 9.91

l1e27 4298

lats7 5e8R



SAVELF
Mymlip=n5a]
Vel gm}Ga
NymlAa=0g=]

DVmlh=Nh=?

SAVDLE
TWelp=n5e-l
"V=lH=05=?
Py lh=0fm]

N”"lé"“‘"“p

.

SAMDLF

Ny lA=NBw]
NWalguenfe?
Pyelh=sm]

NWelhmnam=2

POST~RAK
TIveE IN
ASBESTOS

W
Del 840
Nat510
Ne& 220
Nel BA0

TH

J

AVERAGE

AVFRAGE

IO T

T

SNhe2&2 O
Ne2x3 0
Ne2%?2 C

8le24C O

AVERAGE
AVERAGE

AVERAGE

THICK
Ne2 490
Ne?250D
DNaldu70
De2510

AVERAGE
AVERAGE

-36-

£ STEP CURE T0O 200F
OvEN 3496 HOURS

/RHENOLIC

FLEX DATA

THICK LOAD SLOBE

Qe 2490 1100 R4b. 0
NDe?820 10C D 82340
GeZ48D 10840 2720
De2480 12040 86940
ME(PST )= 22290,

MOD OF ELAS(RE] = 182073

HICK  LOAD  SLOBFE FLONG
o254 5P0e  214000e 00321
254 550 : .
0?55 ()'_.‘50 .
37‘4“3 93\). rl

TENSILF(PSI) 11353,
ELASTIC YOL(PSL ) 2874216
FLONGATIGN(PF2 CENT)  0s3

120D IMPACT DATA

MOTCRED
FTeLR FTeLB/IN

1el? LelsT
1.723 Le92

216

«20

1 4o 69
1 LeT78 .
STREMAGTH(NOTCHER)FTWLR/IN
STRENGTHIUNNOTCHED ) FTLL8/

VR (PST)
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RAR NATA

SERIFS 2  POST=BAKFE  STFEO CURE 10O 350
LOT 1 TIMF IN OVFN 34248 HOURS
TASK 28 ASRESTOS/PHENOLIC
FLEX DATA
SAVDLE WIDTH THICK LCAD SL
C=lf=]l0=1 CelsB50 0.2510 114.C 8&
Celtmiom? Delt8BY0 042520 12840 82
C=16=20=1 C 045010 042500 $240 79
C=18=20=2 C 045110 00,2600 10640 673
AVERAGE MR(PSI)= 285,
AVERAGE MOD OF ELAS{CSI )=
TENSILE DATA
SAVMPLE WIDTw THICK LOAD  SLOSE
C=1b=19=1 0e239 Q6254 700s 158000
C=16=19=2 S 0e240 0254 690 143000
C=16=20=1 C 0+248% Ce257 4GC. 125000,
C=16=20=2C=-S0e246 04257 455, Shaea,

SAVMDLE
C=lp=19=-1
(=16=19=2
C~16=2n-1
C=16=20=2

AVERAGE
AVERAGE
AVFRAGE

TENSILE(PST)
FLASTIC MOD(PST )
ELONGATIONIRPER CEN

1200 IMPACT DATA
NOCTCHED
THICK  FTeLR  FTLLB/IN
0.24620.  lels Lol
De2470 lel2 4453
CDe2540 138 5e¢473
CNe2500 1452 6408

AVEBAGE

AVERAGE

N.’\)\OJ.\_O

L] L J * a8

1]

O 2O D7
oD O 0

O CO O
e o @
U AW 2

STREMGTH(NDOTCHED )FTSLRAIN
STRENGTH (UNNOTCHED ) FTLLB/IN

£ MRAPST)
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¢ 12a282,
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23558
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D
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-38~
RAR DATA

SFRIES 72 POST=BAKE 8§78 CURE T0O 230F
LoT 1 TIME IN OVEN  3+3+8 HOURS
TASK 24 ASBESTCS/PHENOLIC

FLEX DATA

DFLCT

SAMPLE WIDTH THICK LLOAD SLOPE MR (PSTI) MOD OF ELAS
Cl=1lg=49~1 05000 042482 134,0 Gu5,0 26144, 198725462, 0.188
Cl=14=49=7 05030 042440 127C 9C0a0 25445 1975721e 0.178

=16=50=1 05020 042410 142.0 95540 29221 21745%446. 0,182
Cl1=16=50~2 (014900 042420 14060 1000e0 28744, 2262421 0.170
AVERAGE MR({PSI )= 27388,
AVERAGE NMOD OF ELASI(EST )= 2097562,
TENSILE DATA

SAVMDLE WIDTH  THICK LOAD SLOPE FLONG TENSILE FLAS MOD  PLT FLG
Cl=1A=4G=1 J0e219 0245 535, 125000, 040042 $971, 23729599, Coetl
Cl1=16«4G=7 0s216 0a245 £330, 1155004, Q. “Dr 11356, 2173468, 0.51
Cl=16=50=1 Ce215 De240 TAHC e 1430002 0004 L7228 2771318, CatsB
C1=18=80=2 S06213 Qe244 570, 1210CC. 0-0046 10947 2328177 QL5

AVERAGT TENSILE(SSI) 1188¢C,
AVFRAGE FLASTIC MOD(PSI ) 2400715,
AVERAGE ELONGATION(PER CENT)  0e4724
120N IMFACT DATA
NOTCHED UNNOTCHED

SAVPLE THICK FTel.B FTalLB/IN THICK FT.LB FT«LB/IN

Cl=lg=40=1 02450 1213 haebl Q62450 1.39 565
~l4m49e? 02480 le56 6629 DeZ2456C lea? 5697
(‘1_1{)-5,’\_1 Nel &t 1015 4.71 De2400 1.48 6016
Cl"l{)"‘SC"Z NDel2400 1032 5650 Oo?‘flo 2.02 8,38

AVECAGE STRENGTH(NCTCHED)IFTSLB/IN 5627
AVERAGE STREMCGTH{UNKOTCHEDIFTSLLB/IN 6454




RAR DATA

SERIFS 2
LoT 1

TASK 2A

SAMPLE
Deelp=03=~1
Nelh=3=2
Malbmdb=1
Nulphm(g=2

SAVPLE
Nel6=013=1
Nel5=037
Delém0b=1
NewlBemDgya?

SA\ADL;
Nulp=03=1
NemlAm(}F=?
NelbmOy=1

Dmlb=04=2

-39~

POST=RAKE &TED CURE TO 35(0F
TIMF IN OVEN 3+j+é HOURS
ASBESTOS/CHENOL I
FLEX DATA

WIDTH THICK LOAD SLCPE NR{OST) MOD OF FLas DFLCT
OetB60 042510 11% 40 88040 22535 132084, 0.148
DetREC 062530 13060 SXelol ! 25073 1829637. 0.177
DetsB70 (42520 11940 BLbeD 228505 1734840, 0.154
064850 Ne2530 12540 8§64 a0 243524 1755073, 0.167
AVERAGE MR (P&l )= 23616

AVERAGE MOD 0OF FLASIPSI )= 1789658,

TENSILE NDATA

WIDTH  THICK LOAN  SLOSFE FLONG TENSILE ELAS MDD PCT FLG
De?261 06251 56Ce 154000 Ca034 92574 28458373, I
Ne24? 06254 540e 1355006 CelU38 £785s 272206568 Ce37
De243 04252 645, 1540C0s 0041 103523, 28142861, JetsD
De24l 0e252 433, 133400s CeN032 7162s 2195535, 0.31
AVERAGE TENSILF(PST) R934 4

AYFRAGE ELASTIC MAN(RST ) 2245474,

AVERAGE ELONGATIONIPER CENT) Ne3624

1700 IMPACT DATA
NOTCHED UNNOTCHED

THICK FTeLR FToLR/IN THICK FTeLR FTalLB/ 1IN
Y2530 . 1617 Lebhy Oe753( 1470 Ha Tl
0e2520 1620 beT6 062510 1470 6677
0.25?(\ 1020 4-76 O.(.)&O lo.)’f? 60;‘1
Ne2430 1427 522 042460 1652 .17
AVERAGE STRENGTH(NOTCHED)IFTGLR/IN 4484

AVERAGE STRENGTH(UNNOTCHEDIFTLLB/IN Se47

7
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AAR DATA

SFRIES 2

LnT 1
TASK ?
SAMPLF

Vemlh=03-1
Vel f=(3e)
Vel Guli=]
Vel =)ty =2

SAMPLE
YelAm)2=]
Yl G D
V] f=0G-1
."1. 5"'3[* ?

SAVOLF

V"‘l“)"f)?‘l
Vel h=(3e=?
Vel fyml o=

Velg=04~2

A

J
S
S

-4~

OOST~RAKE  STE® CURE TO 3%0F
TIME IN OVEN  3+32+8 HOURS

ASBESTOS/BHENOLIC

FLEX DATA
WINTH THICK LCAD SLOPF MR(OST)
0e6880 042570 11640 77740 21592
0+6880 042560 12840 88340 24213
Ne#380 042500 116.0 BT70e0 22409

064870 042480 1240 G4E840 24839,
AVERAGE ME(PSI )= 2946
AVERAGE MOT OF ELAS(PSI )= 1773480,

TENSILE DATA

WIDTH THICK LOAD SLORFE ELONG TENSILE
Ne2L0 De255 LH90 155000e Ca0032 8006
Ne2&] Qe258 525 13600060 CeDNGT7 10061
De245 Ce?50 640 16000Ce TeQ0al 10448,
Ce240 Ne?51 680 200000s Q0038 11298,
AVERAGE TEANSILE(2ST) QGHLA,

AVFRALGE FLASTIC MODIPST ) 24675317,
AVERAGE FLONGATION(FRER CENT) (0 e3949

120D IMRACZT DATA
MOTCHED .

THICK FTaLPR FTsLR/IN THICK
Ne2570 1eb?2 5652 0«25H80
Ne2560 le373 519 02570
NeZ24890 1697 TeS4 Ce24560
Ne2430 le38 5¢54 Ne2430
AVERAGE STRENGTHINOTCHED)IFTLR/IN 6405

AVERAGE STRENGTH(UNNOTCHEDIFTLLRB/IN 6a16

,//(/_

MOD CF flAS DFLCT
1500797, 0.148
17256040 0.166
182).)7/?4 0.156
2041546, 0.148

ELAS ¥OD  PCT ELG

25%1700. De31

2187269 Celbd

2612245, Qe

3"‘70 540 0037

UNNOTCHED

FT«LB FTeLE/IN

10{'33 6031

1el5 bett7

1455 £e30

le84 7457



-4 ]~
AaAR DATA

SERIFS 2 POST-8AKF STEP CURE TO 350F

LOT 1 TIvE IN QVFN  3+3+48 HOURS
TASK 2A ASRFSTOS/PHENCLIC
FLEX DATA
SAMPLE WIDTH THICK LOAD SLOPE MRAPST) VoD OF FLAS DFLCT
OV=1A=03=1 N.4820 00,2529 10640 72240 20522 14792320+ 0.146
MVYelg=C3w? 044870 (04,2510 1164C TG00 22684 14542474 0.152
NV=lh=Dbm]l  (ea910 03,2250 11840 BUD W0 240272 1772480, 0.171
MVemlAa=NbGm?2  QekB70 042450 1150 6670 23604 145C0111le 0.154
AVERAGE M2(PS])= 22708

AVERAGE MOD OF ELAS(PST )= 1549092,

TENSILE DATA

SAMDLF WIDTw  THICK LOCAD 5SLCPFE FLONG TENSILE <€Las MDD 90T FLG
NV=16=03=1 SCe24? 02468 650s 164500s 060042 10830e 277426GC Cebil
PY=18=03=2 J0,239 04250 635, 130000 060082 13627« 2175732, - Cel
NWmla=0t6=1 042460 0a243 4665 142000 060239 73573, ?45179’ 0e39
NYmla=04m=2 04240 Q4265 £35, 133000+ 060050 10755, 225271 Ce90

AVERAGE TENSILE(RSI]) 100456,
AVERAGE FLASTIC “OD(PID ) 24134772,
AVERAGE ELONCATION(PER CENT) Oats 574
170D IMPACT DATA
NOTCHED UNNOTCHED

SAMPLF THICK FT.L3 FT«LR/IN THICK FTel.8 FTaLB/IN
NY=lp=N3al Ne2490 120 4481 Q62480 1.,7¢ > e 85
ﬁV-lé-—""‘—Z 007470 1056 6672 002500 10':)6 EeH4
PV=lg=0b4-=1 0e2500 1e17 LHe &8 0:250C0 leG8 TaeS2
DY=16=04=2 (62470 1e04 4e21 0e2460 14538 bels?

AVERAGE STREMGTH(NOTCHED)IFTLLR/IN 5410
AVERAGE STREMOTH(UMNOTCHEDIFTCLB/IN 6495

REPRODUCIBILITY OF THE



RAR DATA

SFRIES 2

LnT 2
TASK 2A
SAMPLE

C=16=27~1 C
C=14=27=?
Cwlpmpo=1
ComlbmPpm?

SAwPLE
Cmlb=27=1
(=18m=P7=?
C=1=28~<1

C=16=28=7

“HON@!

SAVOLE
C=16=27=1 ¢
C~16m=27=2 ¢
C=16=28=1
C=16=28=2

POST~R8AKE
IN OVEN

TIME

STE

ASRESTCOS/PHEMNOLIC

WIDTH
Ne5000
DebRAT
DabhRED
Desr 50

AVFEEAG
AVERAG

WIDTH
Ce245
DeZ2b4
De2 &l
De240

BVERAG
AV:QAC
AVERAG

THICK
062520
NDe?24670
Ne2450
0e2480

AVERAG
AVERAG

2

E

£

T
0

E
E
£

£
£

THICK
De 2460
0e2470
02470
CeZ&b0

MR (DS

-42-

P CURE TO 350F
3+3424 HOURS
FLEX DATA

LOAD SLCPE v
12440 32860
12740 104CaeC
14540 87540
13400 900«0

[)= 26725

MCD QF FLASI(PST 1= 19875

HICK LOAD sSLOPE FLONG TEMSILE
247 475, 1155030, 040038 7849
248 4252 =+1383., 0,2021 T32%.
« 749 E90 12003006 Q0047 115%2
+ 2413 550 16400C0e Ua0Cus 11145,
TENSTILE(RST) G402,
FLASTIC MODI(DBST ) 21a2222,2244454
FLONGATION{PFER CENT) 0e3799

TENSILE DATA

170D IMPACT DATA

NOT
FTeLR
Ce%5H
lets
1657
1.36

CHED

FT«L/IN
2e76
5.91
6430
5448

R(PSI)
24558
25659
29221
77293

26

T=ICK
042690
Ce2480
Ne2510
062500

STRENGTH(INATCHED)IFT«LB/IN 5436

STRENGTH(UNMCTCHED)FTWLA/IN

/_/?

8650

DFLCT

NOD OF ELAS
1775815, 0.157
2272094, 0.162
19¢3723, 0.183
1564415, 0.158

ELAS oD PCT ELG
16088618, Ce37
+832&242.39D Cae20
2192414Ca Cete b
2643506, Oe45

INRQTCHED

TelB TelB/IN
2484 11440
1495 Te86
2420 83476
1.20 £400



—43~

fAR DATA
SFRIEFS 2 POST=RAKE  S§TFP CUYRE TO 3E5C0F
LoT 2 TIME IN CVEN  3+3+424 HOURS
TASK 2A ASBESTOS/PHENOLIC
FLEX DATA
SAVPLE WINDTH THICK LCAD SLOPE MR(PST)
C1=16=51=1 05000 0e¢2440 14460 10C0C 29024
Cl=16=51=2 05200 00,2440 15640 86240 31443
Cl=15=52=1 (e5C1l0 042460 13440 B54 40 25518
Cl=18=52=2 (5020 (042450 118.0 S41a0 23L96.
AVFEFDAGE MR(PST) = 276290
AVERAGE 0D OF ELAS(PSI )= 1993282,
TENSILE DATA
SAMPLE wiDTH  THICK LOAD  SLOPE FLONZ TENSILE
Cl=1a~51=1 SNe215 De240 665 1643000 040047 12887,
Cl=16=81=2 S2208 (s247 720 150000s Ca0U54 14303
Cl=16=52=1 S0e2les Ds2L4 (LD, 121000, Ca2055 12256,
Cl=13=582=2 (4213 04242 £50. 143CCCe 00051 12462,
AVERLGE TENSILE(2S]) 13027
AVERAGE FELASTIC MOD(PST ) 2713581,
AVFERAGE FLONGATION(PER CENT) DaH174H
120D IMPACT DATA
NOTCHED
SAMPLF THICK FTsLRE FToLR/IN THICK
(1"15"51"1. Ne2430 1023 5006 O|2‘+?O
Cl=1lg=51=2 Oe?430 1435 5e¢55 Ce246230
Cl=16-52=1 0e2330 le74 7?28 0«24C0
Cl=146=52=2 (2410 1428 531 Ce26400
AVERAGE STRENGTHI(MOTCHENIFTCLB/IN 5480
AVERAGE STRENGTH(UMNOTCHED)IFTSLB/IN 6407

MOD OF

FLAS vMOD
2771219,
2979975
22317298,
2788732,

UNNOTCHED
FTel.7
1,240
1.58
lo473
lett5

FLAS
2202828
1898837,
1832040,
2C39425.

DFLCT
0.176
0.216
0.196
0.159

PCT FLG
Qo5
CeB3
0455

n o
Ve

FTaLR/IN

5.78
5420
595

bedb



-4 4~

AR DATA

SERIES 2 POST-RAKE STEP CURE T2 350F
2

LoT TIMF IN DVFN 343424 HOURS
TASK 2A ASRFSTOS/PHENOLIC
FLEX DATA
SAVMPLE WIDTH THICK LOAD SLOPE MRIPST) MOD OF ELAS DFLCT
Nelf=12=1 Nel8Y0 042490 12540 95940 26716 20325058, 0.150
N=lb=12=2 Des910 062440 12860 931490 26272 zcg2424, 0.160
Relfml13=1 0ettBOC 042530 13440 945,40 25685 1509332, 0.148
Nelf=12=7? Nets920 042510 12560 100069 26196 20556524, 0.130
AVERAGE MR (PSI)= 25717,

AVERAGE MOD OF ELASI(RPSI )= 2021695,

TENSILE DATA

SAVPLE WIDT=  THICK LOAD  SLOPE ELONG TENSILE ELAS M2D  PCT FLG
Nel6=12=1 Qo244  D4249 66Js 133000, Ce0050 10863, 2189084, Ve50
Nm16=12=2 00242 0247 655¢ 18670004 040044 10957Ts 2793857, Celits
N=l6=1%3=1 g De244 Ca?25C T70C 143000 Q05054 114750 23442672 Qe573
Nal6=12=2 g Ne241 0.225 575, 121000« Co0045 10603 22314413, Qelis

AVERAGE TENSILE(CST) 10575

AVERAGE FLASTIC MOL(PS] ) 238GH62,
AVERAGE ELONCGATION(PER JENT) 044824

1200 IMPACT DATA

NOTCHED UNNOTCHED
SAVPLE THICK  FT.LR  FTLLS/IN THICK  FTeL®  FTWLB/IN
h—ltj"l?-l 002430 152Q 6.?6 012400 1-.1»4 6.37
Nalgmld=? Ne?2510 les0 557 0e2530C 1.87 7439
Nwlp=13=1 NeZ2500 leds BeB4 02540 1.87 7436
Nelg=13=2 062450 1.52 6e17. Ce2440 1.93 Te90

AVERAGE STRENGTH(NOTCHEDIFTWLR/IN 5471
AVERAGE STRENGTH{UNNOTCHEDIFTSLLB/IN 7425

,f‘/_



RAR DATA

—45-

SERIES 2 POST=-RAKE STEP CURE TOQ 350F
LOT 2 TIMF IN OVEN 343424 HOURS
TASK 2A ASRESTOS/CHENOLIC
FLEX DATA
SAMPLE WINDTH  THICK  LCAD SLOPE  wMR(9S])
Velg=1l=l = 044750 042460 13940 95040 26013,
Vels=1l=2 0646730 042480 12940 90060 26605
Vml6=12=1  0e4760 042490 11760 700260 23785
Vem16m12=2  0.477C 042490 10840 25740 21910
AVERAGE MR(PSI)= 25429,
AVERAGE 0D OF ELAS(PSI )= 1382897,
TENSILE DATA
SAMPLE WIDTH  THICK LOAD  SLOPE FLONG TENSILE
Velb=11l=1 J 0242 0247 £70s 154000e CoeD041 11208,
Vealbhm]l=? e240 Del44 612, 166750s QaT040 10416,
VelbmlP=1 0,241 04249 665, 166700s 040065 10745,
Veléml2=2 J 0e243 D248 5504 1540006 G063 9126,
AVERAGE TENSILFE(PSIT) 10375,
AVERAGE FLASTIC MODIPSI ) 26738091,
AVERAGE FLONGATIONIPER CENT)  0e4224
1700 [MDACT DATA
NOTCHED
SAMPLF THICK  FTLB  FTeLB/IN THICK
V=l6=11=1  0e2470  1le27 54014 0e2520
Ve16=11=2 062489 177 7613 0e2470
Vealgm]lP=1 Na28B00 DeG7 2488 Ce2400
Velbml2=2 042480 1424 5400 Ce2430
AVFRAGE STRENGTH(NOTCHED)IFTCLS/IN 5,28

AVERAGE

STRENCGTHIUNNOTCHEDIFT«LE/IN 6489

MO

Cour

WO

~
+

e PN
[N SCREVO TN ol 118

[e ARG VIR SE NG|
NS A W

o O
OO Ty >

N

FLAS MOD
2576371,
2545653,
2777917
25554272,

UNNOTCHED
FTaL2
174
1e68
l.66

1475

-
!

DFLCT
0.166
0.154
0.132
0.124

wn

PCT ELG

Jell
De39
GU‘;}Q
Oa@?

LB/ IN
a9 N
5680
EaEH
Te2C



AR DATA

~46~

SFRIES 2 POST=~RAKE STE® CURE TO 350F
LoT 2 TIME IN OVEN  3+3+24 HQURS
TASK 2A ASRESTOS/PHENQLIC
FLLEX DATA
SAMPLE WIDTH THICK LOAD SLOPE MR{PST) MOD OF ELAS DFLCT
SY=l16=11=1 et 860 De2430 132540 87540 28225 - 20075%81le 0.170
TV=1lg=11=2 048880 042420 13660 G000 28552 2082074 0.161
TV=1l6=12=1 Qetlr50C Q42440 1370 845640 28409, 1952607+ 0.164
TW=186=12=2 064870 042430 13140 82340 27332 1884396, 0,169
AVFRAGE MR (PSI )= 28129,
AVERAGE MOD QOF ELAS(PSI )= 1384164,
TENSILE DATA
SAMPE HIDTH  THICK  LOAD  SLOPE FLONG TEMSILE FLAS MDD  PCT FLG
SVaela=1l=l 00243 Q6248 495, 1250CCs 060037 8213, 20764207 037
Aymlg=11m=) S0e242 Qe248 E2Cs 181500e 0enn31 B&H0L s A02461S 4L 0e31
Nye=lph=12-=1 Ne2473 De246 505 123000e 0a0061 8447 2224899 Q40
MWelgm]2=? Qe?ll? De?L72 645 129000+ 00052 109548, 2153654, 0e51
AVFRLCGE TENSILE(RST) 9073,
AVFEFRAGE FLASTIC MCO{RST ) 2379228,
AVERAGE FLONGATION{IRPEFR CENT) Dets024
120D IMPACT DATA
NOTCHED _ UNNOTCHED
SAVPLE THICK FT«LB FToLB/IN THICK FTeLE FTaLB/IN
TWelgmllel 062440 let3 5486 Qo440 1492 Te85
Wealgmll=? CeZ2460 leb4 6e66 Ce2440 1,78 7429
MWelb=l?=1 0423290 De92 32489 042490 1.57 5430
WW=ls=12=2 NDe2460 1635 548 Ce2500 201 Ba04
AVERAGE STERENGTH(NODTCHED)IFTLR/IN 5647
AVERAGE STRENGTH(UNNOTCHED)IFTSLA/IN 7437




RAR DATA

SERIFS
LoT
TASK

N W

SAMPL &
Cmlb=31=1
Cwlbm3l=?
C=lb=3p=]
Cmlbmip=2

SAMDLE
(=16=21-1
Cmlfm3]w)
C=16=32=1
C=14=37=2

nunwnm

SAMBLE
Cm~l16m3]l=]
Cml6m231=2
Cel16=32~1
C=16=32=7

POST=RBAKE
TIvME IN OVFEN

-47~

TO 350F

ASBESTOS/PHENOLIC

WIDTH
Ne&ut910
Qe&4020
Ns4930
De&s830)

AVERAGE
AVERAGE

WIDTH THICK LOAD SLOPE FLOMNG TENSILE
De2462 QJe247 €15 1600006 0el044 10288,
Cel2bly (Qe252 5690 1250C0s 040042 2565,
Nell3 De?49 535, 173000¢ 0400472 BR4L,
De24? He?5Q 450, 150000 QaN027 T&03
AVERAGE TENSILE(PST) Q082

AVERAGE ELASTIC MOD(PST ) 2313721,
AVERAGE ELONCGATION(PER CENT) Na%874

120D IMPACT DATA
NOTCHED

THICK FTe.LR FTeLR/IN THICK
Ne2520 le36 5439 062500
02500 1.17 4468 Ce2530
Ne2400 letsty 578 0e62510
De2470Q 1et45 5487 QeZ2470C

AVERAGE
AVERAGE

STFO CURE
3+34+48 HOURS
FLEX DATA

THICK LOAD SLOPE MR(PST)
22500 lag o0 120060 28154
o 2480 12540 108040 24734
e 2470 15740 125060 20271
02490 12160 B75.0 242473

MR(D&T )= 268563,

MOD OF FLAS(PSI Y= 232465G8.

TENSILE DATA

STRENGTHINOTCHEDR)FT«LA/IN 5443
STRENGTH(UNNOTCHED)IFTSLR/IN 6,21

7

MOD OF ELAS DFLCT
2o025848. 0,152
22%346124e 0.157
25621C7. 0.163
1377213 0.152

ELAS MOD PCYT ELG

2ETETH9 Jelsty

2022217, - 0etl

2065877, Detl

247333%, Je?8&

UNNOTCHED

FToLB FTeL®/IN

1.37 5648

1,58 o424

1592 £e33

1468 6480



2AR DATA

SERIES 2
LOT 3
TASK 7 A

SaMpLE
Cl=16=53=1
Cl=l4=53=7
fl=l6=~54~1
Cl=15=54=2

SAVPLF
Cl=lp=53=1
Cl=14=23=?
Cl=l16=54=~1
Cl=1bm=Eim)

SAMDLE
Cl=1A=53=1
(lelge53a)
Clmlgmblem]
Clelg=54=2

WIDTH
JNe215
800214

De2ls CeZ4l
50e213

POST=RAKE STF
TIME IN OVEN
ASBESTOS/PHFENO

WIDTH
Dets982Q0
De&9830
064950
DebSRT

THICK
Ce2460
0s2450
De2420
0-2450

AVERAGCE MR{PS
AVERAGE MO0OD O

THICK
Oe24l
Ce?42

0e2473
AVERAGE

AVERACE
AVERAGE

TENSI
ELAST
SLONG

Iz

NOT
FT.LR
1,10
1.17
le34
1433

THICK
Qe2420
02440
OQ?QIO
02410

AVERAGE
AVERAGE

~A8-

D CURE TO 350F
A+3+48 HOURS
LIcC
FLEX DATA
LOAD SLOPE
13640 14CC60
12640 1785,0
15080 123060
138.0 100060
1)=

27721
F ELAS(PST )

TENSILE DATA

VMR I(PST)
27076
25290,
21066
27474 o

= 2698053,

LOAD  SLOPE FLONG TENSILE
580e 154000s CeD033 11193,
675e 16A7C0e 040042 13033,
6506 154000 Co00L7T7 12486,
725¢ 1200CCs 042060 14007

LE{R3T)
1C
ATICN(PER

12620
AOD(PST )
CENT)

0D IMPACT DATA

CHED
FTeLS/IN
LeS4
LeT9
5456
5:72

2865948,
0el4 549

THICK
062420
0424630
0e243C
042420

STREMGTH(NOTCHEDIFTWLBR/IN 5415
STRENGTH(UMNOTCHEDIFTLB/IN 5463

MOD OF £
30216
28073

28352

ELAS MOD
2672113
32188673,
2958353,
2318438,

UNNOTCHED

FTsLB
126
le34
1,50
1437

LAS DFLCT
0.160
0.155
« 0.191
“e 0.171

35

Lir,

FLG
0e33
Oesl

G ¢« 45

D60

PCT

FT«LEB/IN
5¢20
5651
6¢17
54666



SERIES 2
Lov 3
TASK 24
SAMPLE
N=l6=15=1

Dmlb=18=7
NDalbml7=1
Nulbml7=2

SAMBLE
D=lg=1a=1 S
Nulb=18=2
Delbml?=1
D=16=17~2 S

SAMOLFE
Nelg=16=1
Nelbm]lb=?
D=lb=17~1
Newlf=l7=2

-49~

POST-RAKE STEP CURE TO 350F
TIME IN OVEN  3+3+448 HCURS
ASBESTCS/PHENCLIC

FLEX DATA

WIDTH THICK LOAD SLOPF VR (PST) MOD OF ELAS DFLCT
Dets850 042480 16440 135040 32987, 29198245, 0.162
0eLS80 N42520 13240 110040 250473 2208421, 0.150
0e4BR) 042480 12840 9000 25588, 1034534, 0.166
DehR50 De2460 12540 82440 26371 1825597, 0.150

AVERAGE MR(PSI)= 27497

AVERAGS MOD OF ELASIPSI )= 2222207,

TENSILE DATA
WIDTH THICK LOAD  SLODE FLONG TENSILE FLAS MOD  PCT ELG
06245 06253 57Cs 133400+ 040028 9165, 2152134, 0e37
De243 Qo251 66406 143000s Cel057 12403, 2544537, Qo7
Ne24]1 0Ne2580 4C0s 125CC0e 0e0026 £63C4 2NTG6HEG, 0e25
De242 04?48 5235, 133400, 040036 8877« 2213554, 0e3&

AVERAGE TENSILE(RST) 8801
AVERAGE SELASTIC »OD(PSL ) 2196237,
AVERAGE ELONGATION(RER CENT) (43924

12CD IVPACT DATA

NOTCHED ‘ , UNNOQTCHED
THICK  FTeLR  FTLLR/IN THICK  FT.LR  FT,LR/IN
Ne2460 1422 4eS5 02500 2450 10,50
0e2490  1e21 4485 026450 1478 7.26
02620 1438 547 Ce253C 1.80 711
0as2560 14725 4,488 Ca2460 l.48 6401

AVERAGE STRENGTH(NCTCHEDIFTeLR/IN 5404
AVERAGE STRENGTH(UNNOTCHED)FTSLB/IN 7,459



RAY NATA
SERIES 2
LeT 3
TASK 2

SAMPLE

Vemlb=l5=1
Velb=l5=2
Velbmla=-]
Vmlémlp=2

SAA/DLE
Velim=ml5ge]
Velbm]5m?
Velfmlg=1

Velb=16=2

QAMDLF
Vmlfhml5=]
Vel Hml5=?
Velb=ls=1
V=lb=1l6~2

POST-RAKE
TIME IN OVEN

STeEP CURE TC 350F

3+3448 HCOURS
ASBESTQS/PHENOLIC

FLEX DATA

WwinTH THICK LOAD SLOPE MR{PSIT)
0e4930 Q062470 14840 54760 295273,
04530 62460 1570 1250490 31574
Deb8AN 02460 11740 1111.0 23863
CelB850 Q42450 13640 105060 25029

AVFRAGE MR(DPST)= 2824G,

AVERAGE MOD QOF ELASIPSI )= 2354241,

TENSILE DATA
WIDTH  THICK  LLOAD  SLORE  ELONG TENSILE
Ne243 0250 Bl0a 14200Ce 040035 8395,
NDe2u3 D250 K25, 147000e 040041 137446
Del%2 Cel673 550 1342300e De0CG1 G357
De242 0a249 630D 1423000 0e044 10455,

AVERAGE TENSILE(RSI) 10436,

AVERAGE ELASTIC MCD(PSEL )} 2448450,

AVERAGE ELONGATION(RPFR CFENT) 064024

120D IMPACT DATA
NOTCHED

THICK FT.LR FTeLS/IN THICK
0e250C 1428 512 Ce253C
0e2520C 1618 Loeb8 Qe2800
0e2430 1e25 516 0s250C
Nel243C 0e96 2495 De2410

AYERAGE STRENGTH(NOTCHEDIFTWLLR/IN 4472
AVERAGE STRENGTHUNNOTCHEDIFTCLE/IN 7474

MOD QF £LAS DFLCT
2039540, 0.168
2725071s 0.175
z45692¢, 0.126
2355626, 0.164

FLAS MDD  8CT ELG

2353910, 0e35

27@89720 C-QQ

2217751, Cel&D

2373129, Cobty

UNNOTCHED
FT.L2
1480
2ela
1.73
2402

FTeLB/IN
7411
Beb b
£¢52
8438



Bl

RA2 YATA

SERIES 2 POST=RBAKE STEP CURE TO 350F
LOT 3 TIME IN OVEN 3+43+48 HOURS
TASK 2A ASBFSTOS/PHENCLIC

FLEX DATA

SAMPLF WIDTH THICK LCAD SLOR MR (PST) MOD C.“; FLas DFLCT
DVelg=15=1 04850 0e2480 10640 83303 21321, isglesls 00132
DV=16=15=2 044850 042470 13140 846,40 26563, 1852C72, 0.160
DV=16=16=1 Det 850 0s2490 15340 125060 3CEZ 8 2671101, 0.163
DV"lf}'l{)"‘Z 0.’%850 002470 15? «C 115000 305‘?10 731759?- 0.178

AVFRAGE MR(DST)= 27308,
AVERAGE MOD OF ELAS(PS] )= 2210602,
TENSILE DATA

SAMPLE WIDTH  THICK LOAD SLORE ELONG TENSILE £La5 M0OD PRCT FLG
DVmli=]lb5m=] S0e244 NDe252 785, 150C00s Q0054 12867 24L4L50467, QeH3
DV=16=15=2 02473 De?250 6519 187500e Qe0N040D 10123, ANREHZ D e CeR9
NVelb=lbml 02462 Qo248 715, 1430004 04C0N%2 119132, 22374658, Ce51
DVY=15=16=2 Ne245 Oe?49 830, 1240006 Co0B7 13605 2524384, Ces7

AVERAGE TENSILE(PSI) 12076«
AVERAGE TLASTIC MOD(DPST )Y 25602292
AVERAGE ELONGATIONIPER CENT) Ce5074
1700 IMPACT DATA
NCTCHED UNNOTCHED

SAMPLFE THICK FTeLR FTelLR/IN THICK FTaL2 FTeLE/IN
NYewlp=l5=1] 042500 . le27 508 0e250C 1s67 5468
DVe=lbh=15=2 (04250C 1417 L4668 NDe2500C le28 5412
AMV=1l6=~16=1 Ne2460 lel2 4eb5 De2480 le856 7«50
DV=14=16=2 042380 NeB3 3648 0e2430 le63 5:91

AVERAGE STRENGTH(NOTCHEDIFTSLR/IN 4445
AVFRAGE STRENGTH{UNNOTCHEDIFTLLEB/IN 6,55

‘PC TY"H"*“

L o‘;v wE )

R
Utogizaihe .



QAR NDATA

=<1~ wn
> Om
n — 3
IR S

SAMPLE
C=1l6=23=1
falbm?2=2
Cmlim2b=]
CmlbmPl=2.

SAMPLE

SAMPLE
(=14=23=-1
(mlfm23=2
C=lh=24=1
C=lb=m24~?2

POST~RAK
TIME IN

WIDTH
Ne4950
Qo962
Qes920
0e&920

AVERAGE
AVERAGE

wWIDTH T
Je¢242 0
Re245 O
Je245 0

Ne2u4 C

AVERAGE
AVERAGE
AVFRAGE

THICK
De2460
Ns2500
Ca2800C
Q2500

-52=

E STEP CURE TO 25CF
3+34+95 HOURS
ASBESTOS/PHENOLIC

OVERN

THICK
0e2480
Ce2460
Ce2470
0e24560

MRE(PS

MOD OF ELASI(RSI

HICK LOAD  SLOPE FLONG TENSIL
248 6CO 18220006 Cu040 G936
«250 58Ce 182000 CanN37 465
« 749 62C e 154000e 0eU037 10327
2532 610, 154000e Ce0035 gaal
TENSILE(RST) GGC8o

FLASTIC ~Oont(ibsl )y 2762 Ba
FLONGATION(RPER CENT) 3724

120D IVMBACT DATA
NOTCHED .

FTaLR FTaLR/IN THICK
le34 5e¢64 0s2470C
lell Laeb4 042520
lels 4a56 062500
1.18 LeT2 062500

FLEX DATA
LCAD SLORE
12340 120040
11540 107040
12240 G000
14640 ©50s0
Il= 25459,

} =

TENSILE DATA

MRIIBST)
26240
23787
24386
29421

2219760

AVERAGE STRENGTHINSTCHED)IFT#LB/IN 4479

AVERACE STRENGTH(UNMNOTCHED)FTSLB/IN

5487

DFLCT

MOD CF FLAS
© 2542969, 0.138
2318552, 0.136
142257, 0.144
2075263, 0.171
ELAS MOD  PCT FLG
3020045 0439
2071429, Ge3d7
?67@33‘*0 b037
2-’4"}4(‘,‘550 OOBB
UNNOTCHED
FToLB  FTLLR/IN
1.56 6631
1470 670
le57 64 ER
1494 7476



RAR DATA

SFRIES
LOT
TASK

SAMPLE
D=16=08=1
D=16=08=2
D=16=09=1
D=lg=09=?

SAMPLE
Nelg=08=1
NulfwD8w?
Nmlp=g=1
Ne=l56=0G=2

SAMDPLF
Nulb=(8=1
Nelb=mDRe?
Ne16-09=1
Dm15=09=2

2
4
2A

BOST~RBAK

TIME IN

WIDTH
0e&t310
0et910
De&850
Ne&380

AVERAGE
AVERAGE

WIDTH
De242
Ne245
De2456
D245

T
0
G
0
0

AVERAGE
AVERAGE
AVFRAGF

THICK
242500
062450
0e2420
De2440

3
OVEN

-53-

STEP CURE TC 350F

3+3496 HOURS
ASBFSTOS/PHENOLIC

FLEX DATA

THICK LOAD SLOPE MRIPST)
Ne2490 14340 115040 28184
D62410 13240 106040 27772
Ce2530 13340 115040 268646
0e2510 13140 114000 25565

MR(PSI)= 27096«

MOD CF FLAS(IPST )= 2400358,

TEMSILE DATA
HICK LCAD SLOPE ELONG TENSILE
«252 565, 143000s Ge0C42 $7564
o7 505 143000s 0e0039 8345
«?251 52Ce 166700« Ce)030 8455,

TEMSILE(RS]) B419

FLASTIC MOD(DST ) 2400816,

FLONGATIONIPFER CHFNT) NeR674

1ZOD IMPACT DATA
MOTCHED

FT«LR FTaLR/IN T-I1CK

ls22 4eR8 De247C

1.20 L4489 NDe26460

le56 Eelty 022500

1438 5465 0e2450

AVERAGE STRENGTH(NOTCHEDIFTWLB/IN 5446
AVERAGE STRENCGTHIUNNOTCHED)IFTLLEB/IN 6.03

VoD CF

SO W

CLAS MOD
23644378
23563051
21865560
2713790

UNNCTCHED
FToL"
le76&
1,60
le23
1e37

FT

DFLCT
0.156
0.158
0.136
0.151

e &« © o (N

PCT ELG
Qetl

- 0636
035
Ce30

LLB/IN
712
5420
Le9?2
5¢59



~ATA

-54-~

aAR
SERIES 2 DPCST=RAKE STEP CURE TO 350F
LoT 4  TIMF IN OVFN 3+3+96 MHCOURS
TASK 28 ASBESTOS/PHENOLIC
FLEX DATA
SAMPLE WIDTH THICK LCAD SLOPE MR(PST)
Velbe(QT7=1 Nelt850 Na2470 150G 60 128540 30416
Vealf=(7=2 Ne&t860 042480 13440 120060 26897
Vemlbedg=] Ne&e760 Da267D 16140 135Cs0 337264
Velg=)§=2 De4780 (042470 1450 125060 29833
AVERAGE MP(PS] )= 30102,
AVERAGE MOD OF ELASIDST )= 2797774,
TENSILE DATA
SAMPLE WIDTH THICK LCAD  SLOPE FLONG TENSILE
“1(‘)"07"’1 S 00?45 00753 6?00 lgz, \J\I\/‘ '\.\00037 130020
=18=07=2 S 0245 NDe?45 535, Las700. 040031 3876
Vaulg=08=] Del45 Qe243 585 a 200000e 00024 CRZ26
Velb=(g8=2 De245 Qa247 425, 230000, 5a00256 7023
AVERAGE TENSILE(PST) G227,
AVERAGE FLASTIC MOD(PST ) 320914604,
AVERAGE FELONGATIONIPER CENT) De2199
120D IMPACT DATA
NOTCHED
SAMPLE THICK FTe.LR FTeLR/IN THICK
Velg=07=1 De245C 1429 5elb De245C
\/-1()’07"2 002460 1003 401& 002450
Valg=0a=1 NDe2t40 Deb 2e62 0672460
\/"'16'08“2 052470 1028 5.18 002460
AVERAGE STRENCGTHI(NCTCHED)IFTSLB/IN 4431
AVERAGE STRENGTHIUNNCTCHED)IFTWLB/IN 6440

DFLCT

YOD OF ELAS
2813136 0.151
573@“. 0.139
3011214, 0.154
2776558, 0.152
ELAS MOD  PCT FLG
2936195, 0637
2755287, 0431
R253526T Qedy
3204566 0425
UNMOTCHED
FTelH FTelLB/IN
lets? 5479
1472 7602
le61 6e54
1054 6026



AR OATA
SFRIES 7?2 PCST-RAK
LCT 4  TIME IN
TASK ZA ASBESTOS
SAMPLE WIDTH
DV=l16=07=1 De&s870
Ny=1l6=07=2 044890
Dy=lg=NR=1 DNeb85)
HVY=16=08=2 04870
AVERAGE
AVFRAGE
SAMDLE WIDTH T
NY=14=0T7T=1 (0Qe246 O
NY=l16=0T7=2 04242 0
NYmlt=08=1 Qe244 D
NY=16=08=2 S0e242 O
AVFRAGE
AVERAGH
AVERAGE
SAMDLFE THICK
DV=16=0T7=1 0Ds2480
DVelbm)7=2 Ne2500
DV=16=08=1 (0a.2450
DV=16=08=2 (42430
AVERAGE
AVERAGE

£ STEP CURE TO 350F
OVEN 3+3+985 HOURS
/PHENCLIC
FLEX DATA

THICK LOAD SLOPE MRA(PSTI
042500 13640 115040 2680Ge
De2460 11740 100040 23722
De2450 1282 110Ce0 2638C
Ce2400 11140 85060 23742
MR(PST )= 25163,

MOD OF ELAS({PSI 1= 224628,

TENSILE DATA

MICK LOAD  SLOPE ELONG TENSILE
o249 550 143CC0¢ 00034 897G
02473 5254 143C00 00041 10628,
2248 6510 1430006 UsQ045 1CORC.
# 250 725, 1602C00¢ 00046 11983,
TEMSILE(RST) 10417

FLASTIC MQOD{PRSI ) 2443515,
FLONGATIONIPFR CENT) Dot 49

120D IMPACT DATA
NOTCHED

FT«L8 FTeLR/IN THICK
1¢26 5420 Je2450
1047 5088 0-2440
1630 530 Ce2640
1427 5663 Ce2450
STRENGTH(NOTCHED)IFTWLE/IN 5450

STRENGTH(UNNOTCHED)FTWLB/IN

S5eT4

“oD OF ELAS DEFLCT
2418070 0.147
21¢789C. 0.138
2467525 0.136
1901286+ 0.145

ELAS MOD 9PCT ELG

23354542 G334

2431725 Q240

27262168, Qotlsty

26465728 Jebh

UNNOTCHED

FT«LSB FT-LR/IN

172 T+02

1,73 709

l.62 $6673

1453 belb



SERIES 3
LOT 1
TASK 2A

SAMDLE
(=16-33=1 C
C=16=33=2 C
Cowlbmily=1
C=16=34=7

SAMPLE
(=16=33~1
C=-16=33=2 C
C=16=34=1
C=16=34=2 S

SAMPLE
C=14=33=1 C
(wlb=33=?2
(wlb=34=1
C=16=34=7

POST=BAKE
TIMF IN

~56-

TO 400F
HCOURS

STERP CURE

CVEN  3+23+3+%

ASBESTOS/PHENCLIC

FLEX DATA

WIDTH THICK LCAD SLOPF MR{PST) MOD CF ELA
DelkG20 De2460 121,20 790 0 24041 17C153¢
Da46990 062500 11640 84240 22316, 1727872
Nek970 Qa2420C 133.0 846242 27416 1912624
0e4950 02500 13640 9CCa2 263272 1858064

AVFRAGE MR(PST )= 25024

AVERAGE MOD OF FLAS(PRST )= 1800024

TENSILE DATA
WIDTH THICK LOAD  SLOPE - ELONG TENSILE ELAS MOD
Ne243 04753 575, 125000 Ce0059 9352, 2033218,
NDe245 Da4750 415 143000« Ca0)D256 £7 75 2334654
Del4hH Ce?52 TO0 1250006 UeC032 1121 2177701
De24:73 De?47 6830 15(‘700. 000047 11329- 277726?0

AVERAGE TEMSILF{OE]) Q6T .

AVFRAGF FLASTIC MODIips] ) 2730743

AVERAGE ELONGATION(LFR CENT) 044599

120D IMPACT DATA
NOTCHED UNNOTCOHED

THICK FTeLR FT«LA/IN THICK FToLR FT
Ne2460 1429 5024 02490 2el?2
De2430 le22 448G 042200 le8l
Q062440 1430 532 062460 1e82
Q2470 1e22 4493, 042500 lets5

AVERAGE STRENGTHI(NOTCHEDIFTLB/IN 5410

AVERAGE STRENGTH(UNMOTCHED)FTLLB/IN 7.23

5 DFLCT
« 0.179
« 0.157
» 0.173
. 0.168
PCT ELG
0459
025
Oedth
SLB/IN
Ba51
Te2b
7439
5,80



TATA

-57~

AR
SERIFS 3 POST=RAKF  STEDP CURFE TO 4Q0F
LoT 1 TIMF IN QVFN  3+3+43+8 HOURS
TASK 784 ASRESTOS/PHENQLIC
FLEX DATA
SAMDLF WIDTH THICK LOAD SLOPF MR(PST) MOD OF F
Nelb=18w1 DetBIU0 042500 129.0 G50 60 25325, 10863
Nalb=18=2 04RO 042490 11440 4240 22560 17845
3‘16-19"1 001+960 /‘02450 13703 luJ.\ 781770 246 5
-16=19=~2 De4870 00,2500 14460 1156040 28386, 24390
AVFERAGE NMB(D§T) = 26112,
AVERAGE MOD OF ZLASIDEI )= 2168877,
TENSTILFE DATA
SAVPLE WIDTH  THICK LOAD  sSLOPE ELONG TENSILE ELAS MOD
Nelgmla=l Deltts 0a7253 4830s 14302006 040032 7775« 2316465,
m1h=l8=2 § Na2463 Ca?53 460s  136500s 00031 74826 2270271
CDelg=l0al g Ce265 06251 4T3 13465C0e 0eNN38 77246 22195972
Nelpmlgw) De244 D4251 5754 1540004 040034 9388, 2514532,
AVERAGE TENSILF(281) ROOZ
AVERACE SLASTIC MOD(PSI ) 2317740,
AVERAGE ELONGATION(PER CENT) 0e2374
1200 INDACT DATA
NOTCHED UNNOTCHED
SAMDLFE THICK FT.LR ETLLB/IN THICK ETLLR
Melp=18=1 042500 . 1439 5¢56 042500 1,41
FemlfmlB=? Del2ub0 1627 5416 062530 1685
Dmlg=19=~7 Nel&hQ les2 577 042500 1,93
AVERAGE STRENGTHI(NOTCHED)FTSLAB/IN 5441
AVERAGE STRENGTH{UNNOTCHED)IFTLLB/IN 6,48

—

%

DFLCT
0.172
0.145
0.170
0.160

‘()!——'\L)U‘[—
T T >

e o e o (Nt

PCT ELG
0e31
Je31
0037

D34

FToLPR/IN
Deb4

Ta31
528

TeT2



~58~

S§FRIES POST=RBAKE &8TFR CURE TO 400F
LOT TIME IN OVEN 3+24+3+8 HCOURS
TASK ASRESTOS/PHENQLIC
FLEX DATA
QAMPLFE WINDTH THICK LCAD SLOPE MR{PST)
Velfml7=1 De&Q40 3 2500 850 10000 165118,
Yelhm]lT7=? DetS30C «2550 17340 1200.C 22379
Velph=lge-] De4B70 uohhﬂo 15140 126040 30247
Velh=183=2 CettBG0  D42450 11440 8CC 0 23303
AVERAGE MR(PS])= 25612,
AVERAGE ~0OD OF ELASIPSI Y= 2228879,
TENMSILE DATA
SAVDLF WIDTH  THICK  LOAD  SLOPE FLCONG TENSILE
-1a=17=1 De2&2 Ce2H72 L35, 1280C00e 062048 7952
lem ) =] 72 Oe2t5 Je?83 705 1462000s 0eC049 11375,
ulﬁ—xﬁ 1 Neld bty De?8% 4% 395 . 13220Ce 0028 E£373
VellmlRm=D Ce243 CWu?250 526, 12467004 (2028 8641
AVERAGE TENSILE(RST) 58,
AVERAGE FLASTIC ~»ODI(RSI ) 2312899,
AVERACGE ELONGATIONIPER CoNT) De3824
1200 IMPACT DATA
NOTCHED )
Sampl & THICK FTelB CTeLR/IN THICK
Velbhml 7] 042500 1e&40 54860 Q42500
Vemlfel7a? Ne25073 l1e15 4460 0e254C
‘el h=l8-1] Ne25530 1435 5433 0e¢2520
VelhmlB=2 Ce2480) le05 44273 062530
AVERAGE STRFNGTH(WOTCHED)FT.LE/IN 4494

AGE

AVER

STREMGTHIUNNOTCHEDIFToLB/IN

6475

MOD OF gL AS DFLCT
. 2072874, 0.103
2348734, 0,178
2712979, 0.163
1779930, 0.143
ELAS MOD  PCT ELG
2045718, Cett?
2q\J7Ul ® uo‘+‘3
21508233, Ce28
2764033, 028
UNNOTCHED
FTeLB FTeLB/IN
2e13 Beb2
le62 654327
le8C 7ell
1.27 5401



AT TATA
SERIES 3
LoT 1
TASK A
SAVPLE
Welp=17=1
f)‘v’-"lf)"l7'~2

D\/"l()"‘lg"l
D\/—lr')-lﬁ-Z

.Q,A,‘V‘DLE
Dy=1h=17=1
DVelfe] T7=?
MYelgalf=]
Dy=1lg=~18=2

SAMPLE
MYelb=17=1
DVe=l6=17=2
Dv=la=18-]
OVelp=lg=?

POST-RAK
TIVE IN
ASRESTOS
WIDTH
NebBRO
Neb&BAHD
Nel&B8ND
0e483S0
AVFRAGE
AVFRAGE
wWIDTH T
Qe2472 0
S0.243
Qe245% 0
Q.?QB O
AVERAGE

AVERANGE
AVERAGE

THICK
0e2450
De24670
De2450

QeZ2&50

AVERAGE
AVERAGE

-50 -~

£ STF® CURE TC 400F
OVEN  3+3+3+8 HCOURS
/PRENCLIC

FLEX DATA
THICK LCAD SLOPE MR (PST)
Ne2490 13060 9000 25779
Ce2490 13440 8840 270850
Ce2450 12640 110C.0 24986
0s2480 1354C 105040 26932

MR(PSI) =
MOD GF ELAS(PSI

26194,

Y= 2098383,

TENSILE DATA

HICK LOAD SLOPE ELONG
«241 470 156700« Ce0030 RO58,
Q4252 835, 1567C0s 060054 13635,
« 250 B35, 15667006 0600644 £734.
W 2L3 625, 1430004 060050 10584,
TEMSILE(RST) 10223,
FLASTIC MCODIRSTD ) 2680940,
FLOMGATICRIPER CENT) Oetlshty9
1200 IMPACT DATA
NMOTCHED
FToLR FTJLR/IN THICK
1.07 Ge34 Ce2480
1.20 4485 042690
1e28 5422 0e2490
letl 5073 CeZ2450

STRENGTHINOTCHEDIFTWLR/IN 5:04
STRENGTH(UNNOTCHED I FTSLB/IN 5449

77

TEANSILE FLAS

MOD OF £
19113

1€9254¢.

23361

2257400

MOD
2°95£270
2722255
2721633,

242171

o
[P e ]

UNNOTCHED
FTaLB
1467
1.561
le52

leb4

DFLCT
0.138
0.171
0.142
0.164

LAS

TCe

1%

pPCT ELG
0630
-Ce53
Cel 4

Ce50

FToLR/IN
6673
646
6190
6469



SERIFS
LOT
- TasK

¥2

I 1T
W) DY W W
[SANNGANRCANEN AN 0 4]

1

4

(S

(N

!
Al
t
§
NY N

YYD

!
o
i

SAMDLF

Tmlfh=d5=]
“lAmRE =D
~lHmzh=]l

C=1h=36=2

-y

N

t N
h=3
<
[V

[5 AR A NNGA NNV ) B
1

i
[CVREUVIRUVERTLEN oo
e N

1

-3

Oy
1 .
[ e

§
i ]
I = N e

L

N N W

o0

Qaoan

QOO0

PCST-RAK

TIME TN
ASRESTOS

WIDTH
Ne&930
04910
NDe&870
Nef Q60

AVEFRAGE
AVERAGE

WIDTH T
Ne2&5 ]
Mo 2 Q‘A C
DeZ45 0
Ce2L7 ¢
AVERAGE
AVERAGE
AVERAGE
THICK
Ne 2480
Ds2510
Ne2410
Qe2470
AVERAGE
AVERACGE

-60-

£ STER CURE TO 400F

OVEN  3+2
/PHENOLIC

FLEX DATA

THICK LOAD SILCOE MR{PSI)
NeZ&al 13940 8000 28414
Q0e2450 12660 87540 28651
Te2620 111.0 85Ca0 22881
022610 12240 84760 25409
MR{PST )= 22520,

MOD CF ELAS({PSI )= 1899346,

TENSILE DATA

HICK  LOAD  SLCPE ELONG TENSILE
s 248 545, 1765004 040033 896G
245 385 1420006 040026 €440
e 745 490 EEsE=®, C.00273 Bi5%3 e
2 4-1 G35, 1 2 5 CCCe CeD04 6 7307
TENSILS(PST) T72C

FLASTIC ~0D(PS] ) 35635+, 2465622
FLONGATIONIPER CENT) e 3449

120D IMPACT DATA
NOTCHED .

FT.LR FTelLR/IN THICK
l L] 9 5 7 . 8 6 O » 2 4-5 O
lelb 4ob7Z 0e2480
leld LeT3 Jecda70
l.16 4o 69 0e250C0
STRENGTH(INOTCHED)IFTLB/IN 5447
STRENGTH(UNNOTCHEDIFTWLB/IN 2458

+3+24 HCURS

L

MCD OF ELAS DFLCT
17872844 0.168
122859, 0.160
1930796, 0.162
154043€. 0.154

ELAS MOD  PCT ELG

2904872, 033

2392105 0e35

FPFTE 7. SD Del2

2056888, Ca45

UNNOTCHED

FT.LB FToLB/IN

2e24 Seld

2405 Re26

le86 Te53

2e35 Fe40



SERIES 3

LoT 2
2A ASBFSTOS/PHENCLIC

TASK

SAMPLE
Cl=1hA=55~=1
Cl“'lﬁ"%”ﬂ"?
Clmlp=56-1
Cl=16=54=7

SAMDLFE
Cl=14=55=1
Cil=16
(l=lpwgbal
Cl=1p=54m=?

“55m2

SAVMPLE
Cl-16=56=1
Cl=1l8=55=7
Cl=l6=56=1
(lmlbm=bim?

POST=AAK
TIME IN

-6 ]~

E O OSTEP CURE TC 400F
OVFN  3+3+2+24 HQOURS

FLEX DATA

WIDTH THICK LOAD SLODE A
Des020 De24670 15040 108240
05010 De?2440 14940 Gl5.0
FeHNO0 DelGED 154,40 Gl a0
0e5000 Da 2640 14840 8750

AVFRIAGE MR{BST )= 30113,

AVERAGE =00 0OF ELASIPSI )= 20860

TENSILE DATA
WIDTH T=ICC LOAD  SLOPE FLONG
Oo?lp \)0243 660. lQ?O:)\IQ 040050

270 Q240 635, 143000e 060041
Ce220 Qe244 6550 1280C0e CealD4n
Ce2?20 De2a3 585, 120000s Cel042

AVERANGE TEMSILF(OS]) 11884,

AVFRAGE FLASTIC MOD(BET )Y 28216408

AVERAGE ELONGATIONIRFER CENT) Qets

1200 IMPACT DATA
NOTCHED

THICK FTelLB FTelLR/IN
Cal2lpl 1¢20 Le87
02470 lotnl 5670
De2456Q lelo 4483
Ne2450 1,09 Lolaty

AVEFRAGE STRENGTH{NOTCHED)IFTWLR/IN

AVERAGE STRENGTHIUMNOTCHED!!FTLLEB/

v/f/;

R(PSI)
30113,
78972
30527
29830

30

TENSILE
12458,
17826
12108,
10962

THICK
062460
Qe2430C
De24790
0¢2450

4496
IN

5495

UN

ELAS MOD
34225648,
27CR334,
2328614,
2805836,

INOTCHED
FTelLR
1,98
1455
1413
l1.18

LAS DFLCT
b4 0.188
£2¢ 0.195
£2. 0.190
+740 0,168
PCT ELG
S50
-Cet40
Det7

Qetl

FToLR/IN
Bel4
£e¢37
be57

4481



SERIES 3
LeT 2
TASK 2A
SAMPLE

De=lg=20=~1
Nelm?(=2
Neléw2le1

Nelb=2]=2

SAVDPLE

Nealb=20=1 S

NwmlEm20=2
DwlA=mplw]

Nmlg=21=2

SAMDF
Nl HmPNm]
Dl EmdPl=?
Den ] hmP2 ] =1
Teli=m21-2

PCST=RAKE

TINE TN

STEP
OVEN

-62-

CURE TO 4CCF

34343424 HOUR

ASBESTOS/PHENCLIC

WIDTH
Ne 230
Ne 900
Cetsg10
Nelt 50D

AVFERAGE
AVERAGE

WwIDTH T
Calbty 3

De2Hh73 0
Nele3 0
Ce242 O

AVEIAGE

THICK
002‘450
De2440
De2 50
NDea2440

AVERAGE

AVERAGE STRENGTH(UNNOTCHED)FTeLB/IN

THICK
CeZ470
Na2450
Je2470C
Je 2480

MR(PST)
MOD OF

HICK LD
o245 78
« 245 w3
+250 52
247 58
TENSILE
FLASTIC
SLONGAT

[z00

Y WU (O >

FLEX DATA

LOAD

125.0
13040
12640
15240

SLCPE
89540
9000
77840
BE6T740

= S
FLAS(PS

I

51.0PE

182000
186700,
132500,
130C00.

L] . [ 4 L

96555 .
e5T )
CENT)

IMPACT DATA

NOCTCHED

FToLR
1637
leld
1e37
l1e27

FT«LB/IN
5459
4eb7
5456
5420

ELCNG
040045
JeDUZ2
QelN37
Ce0055

MRI(PST)

25139
26519
25237
30261

= 1870021,

TENSILE

13047,
7306
8641,
9786

2554230,
03999

THICK
Qe247C
0e2450
Ne2470
0e2480

STRENGTH(NOTCHED)FTWLB/IN 5425

e

—
—

5)387

W W N

O 1N 0 W
O ) W W In

MCD

ELAS
3044497
2300036,
2137531
2174855,

UNNOTCHED
FTeLB
1.80
1656
1.58
l.85

DFLCT

Las
is, 0.150
2z, 0.160
¢2, 0.163
(+30 0.172
£IT ELG
De&%
Ue??2
0637
CeB5
FT«LB/IN
7428
6036
€e39
Te45



QAW

SERIES
LaT
TASK

3
2
2A

SAVPLE
Velp=lg=]
Velt=19=2
Ymll6=20=1
Ymlg=?20=2

SAMDLE
Vealba=1g=-1
Ymlbm1G=D
Velawyn=]
Vwlim?N=?

S
S

SAMELE
Velg=16=1
Valb=19=2
\»"—1 f’)"?.O"l
Vm]hm2)=?

POST=RAK
TIVE IN

£ STE
OVFN

-63~-

D CURE TO 4

34343424 H

ASRESTOS/PHENCLIC

WINDTH
Cal4RRD
DoAY
NDet 880
Ne &850

AVERAGE
AVERAGE

WIOTH T
Celu?2 O

Ne2by Q
Delés? O

Nelb4 O

AVERAGE
AVERAGE
AVERAGE

THICK
002490
0.2510
Del2&90
Ce2450

AVERAGE
AVERAGE

FLEX DATA

NOF

CURS

THICK LOAD SLOPE MR(PST)
06246730 13360 85040 27593
De2490 13240 85040 26374 e
D0e?2400 13160 8420 27362
Q0a24730 14440 910s0 33168

MR(PSI )= 28049,

MOD 0F FLAS(EST )= 1959151,

TENSILE DATA
“1CK LOAD LOPRE FLONG TeNSILE

«247 525 lapquuo Ce0037 B783.
'?4‘? 7¢\4 l()((\//. :.1 h(:)q 1’3110
e 284 5725, 120CC0e 0037 88351,
e 245 585 150000 060034 G552

TENSILE(PST) QGR4,

FLASTIC MODI(ISST ) 2542428,

ELONGATION(DER CENT) 0e3949

I70N IMPACT DATA
NMOTCHED

FTeLLR FT«LR/IN THICK

le26 508 Ca26460

1425 L4582 De?2520

le24 4997 Qe2470

1e22 4657 Ce2490C

QTDr\rTﬁ(“qT.\FD)rToLQ/I\ 5,00

STRENCTHIUMNOTCHEDIFTWLB/IN 6463

//2/(
»//}A

O

9]

DO

O O T

N Ui
=2 (OO N T

O o N T

NS 2 b b
OO0 o

UNNOTCHED

FTaL3
les2
le686
le6
1455

|29 2 oS JNS B o3

el
-

DFLCT
0.175
0.163
0..82
0.171

e o e (N

PCT ELG
Qe37
0450
QDe37
De34

LR/IN
7039
6458
6.31
5422



DLl \/*T“
SFRIES 3
LoT 2
TASK 2A
gr\ f)Lp-
TyVe=lh=19~1

NYmlpmlO=D
NyY=1H=20=]
Dy=lh=20=2

SAvDLE
Tifalh=1Gw-]
e lE=]19=2
TYmlge? =1
Ny lAmP )=

cavPLE
)\ - by - ';‘-.;1

dy=16=20=1
DYeliaw20=2

POST=RAK

TIME
ASRES

TN

IDTH THICK
NebBAHD Ne 2470
OeltRLD Ce2630
Ne4 8830 Ce248C
NDe4BRO 062490

AVERAGE MR(PST )=
AVERAGE ‘O? CF F
TEN
wWIDTH  THICK LOA
Jel bl Ue7al GL4Lb
De?243  (Ce249 270
SOa2672 CeZd?2 710
06241 04251 510
AVERLGE TENSILE(
AyERAQE FLASTIC
AVERAGCE ELONGATI
1209
NOTCw%
THICK FTeoLB
Nelt5D 1s41
De2430 1450
3.,2520 lebts
Nel2430 1448
AVERAGE STRENCTH
AVERAGE STRENGTH{

£ 5TER
OVEN

CURE
3+34+3+24 HCU
TCS/PHENCLIC

-64~

TC

LOOF
RS

FLEX DATA

LCAD SLOPE MR(PST)

11540 #332.0 23271

123 82240 B8272

116€aC 8200 23189,

12640 11CCa0 265772

247173,

LAS{PSI )= 1575751,

SILE DATA

n SLOPE  ELONG TENSILE

® 1430300 Cel029 75%%9

® 143000« 0630218 LL6E2 e

° LB40C0e De0045 12073,

. 165670Ce 0200485 84131,

PSS Bl&la

MODH{PED ) 25449656

ON(RER CENT) Ced424

IVDLCT DATA

D

FToLR/ZIN THICK
5475 De2460
5417 De2470
£e50 De253C
5491 Nae249C

(NOTCHEDIFTWLR/IN 4423

INNOTCHEDIFTLBR/IN 7440

MOD

— Q) N

[EENL UV IRV ]

oo

LM

[OANANOREN RN

UNMSTCHED
FTeLR
2408
1.2
leflg
1450

o

16N SR

~
>

¢ DFLCT
+ 0.144
« 0.159
« 0.153

0.154

<

PCT ELG
0e29
Q.18
Qetrty
Oelrty

FTeLB/IN

et 5
7677
7435
640



-65~

=S VA
SERTFS 3 POST=RAKE  STEP CURE TO 4Q0F
LoOT 3 TIMF I~ CvEN  3+343+48 HCURS
TASK 20 ASEESTOS/PHENNOLIC
FLEX DATA
SAMPLFE WIDTH THICK LOAD SLCPE VR (PS1) MO OF E
C=16=37=1 De&81D 062500 14860 839060 29538, 18947
Co14=237=2 C 0et827 De2500 1370 75060 27286 1391313
Cwlé=358=1 C 045000 De24460 12160 85060 24388 187724
Ca16=~38=2 C 00,5040 0423730 10540 72540 23024 18135
AVERAGE MR (PSI)= 26059,
A ??AGE MOD OF ELAS(PSI )= 1795004
TENSILE DATA
SANMOLE WIDTH  THICK  LOAD  SLOPE ELCNG TENSILE FLAS MOD
~16=237=1 ¢ Ne244L De2&8 5C0 e 1250004 060042 G750 P2NA5706
Cwlim37~20.g04245 DNe?2%7 L£40 1E6700¢ 040035 3576 256475073,
C-lé-‘3"‘lc_sl.).21¢4 Je P38 LLG 10C0CCe UeliTh4 73620 1-,“2 200 e
C“l!’)""ﬂ‘f‘“?C—Sr\,ozli'é Qer48 290 1175006 DeC034 65392 1825¢77.,
AVERASE TENSILE(PRPSI) 8065
AVERAGE FLASTIC ¥MON(BST ) 2090794,
AVERAGE FLONCATION(PER CENT) D874
1700 [MPACT DATA
NOTCHED UNNOTCHED
SAMPLE THICK FTaLR FTel.R/IN THICK FT.L8
C-‘l\"J7"l C 002“”’)/\\’ 1s25 5408 Qe2450 2016
C=16m=37=2 C 042500 1e1R LaT2 De2550 14,50
C=146=32=1 C Ne24730 le68 6691 0e243C 182
(mlim38a? C 0e26720 1433 549 0426450 1482
AVERAGE STRENGTH(INCTCHEDIFTWLR/IN 5455
AVERAGE STRENGTH(UNNOTCHEDIFTLLE/IN 7.89

75

W OOy = T
N W = O

e o & (N

eC

DFLCT
0.170
0.181
0.158
0.156

T

~
v

s

ELG

Cetsl
Ce35
Qetite

Ce34



> NA T
SFRIES 3
LNT 3
TASK 2
SAVMPLE

Cl=14=57=1
Cl=14=57=2
Tl=lp=58=1
-~

. ;-16-58*2

SAMPLE
{l=lg=57=1
(1=16=57=2
{i=148=58~1
{l=14=8Rw?

SAVPLE
(i=1l5=57=1
Clemlpmb7=?
T1mlg=538m]
C1-148=5R=2

POST=RAKF  STFD CURFE TQ 400F
TIwE IN CVEN  3+243+48 HCOURS
ASBESTOS/PHENOLIC
FLEX DATA
WIDTH THICK LOAD SLCPE MR(PSI)
O 5000 Je 2450 16240 114040 323260
«5010 De?2480 14240 82540 27650
,04930 e 26 15840 91240 31202
Te6980 042480 15240 83440 29775
AVERAGE MR({PSI )= BC253,
AVERA CF 40D CF FLAS(PSI Y= 2008683,
ENSILE DATA
WIDTH  THICK  LOAD  SLOPE ELONG TENSILE
Ce224  0a247 730 126000e 060053 13104,
SC-?14 Je244 630 s 1220CC e Cal047 11967
S0ez17 Ne247 670 s 133400Ce 0aC045 12500
S7.218 Ce2Lg 65T e 163C00e 0400368 12307
AVERAGE TEXNSILF(RST) 12492,
AVERAGE ELASTIC “ODIOST ) 2495969,
AVERAGE FLONGATION(PER CENT) Ds6824
120D IMPACT DATA
NOTC Hr3 .
THICK FTeLR TelLR/IN THICK
H02473 1-41 5.70 002470
Ne2&&(} le34 5649 Ce2450
DeZ 480 1a26 5608 0e24990
Ne2420 1419 4691 De2450
AVERAGE STRENGTH{NOTCHED)IFTWLR/IN 5429
AVERAGE QT ENG TH(U\\CTQ”EP)FT LB/IN 6404

MOD OF FLAS DFLCT
?4““6““o 0.177
1852579, 0.166
1944441, 0.171
1756716, 0.182
FLAS MOD PCT FLG
7L5806G. Ceb2
2374440 Qetsh
2688853, Cotts
2666518, Oets 7
UNNOTCHED
FT.LR FT4LB/IN
1e76 7Tel2
1456 5¢77
1,726 5418
125 5910



AT

As5X

SAVMBLE
Nelh=??e=]
Dmlbmz22=2
Nelf=23=1
Nu=lb=22=2

SA":‘DLE
NelH=22=1
Dmlb=p?=?
Nelhw?3=1

=«14=323=D

SAMPLE
Pmlf=27=1
Nulf=?2=?
Nelb6=-232-1
Dulfm23m?

-67~

POST=-RAKE  STEP CURE TO 40CF
TIME IN OVEN 3+3+3+48 HOURS
ASBFSTOS/PHENCLIC

FLEX DATA

WIDTH THICK LOAD SLOPE MR{PST)
Ne&t920 Ne?24L90 17260 78540 24678%
040930 Ne2530 13240 G000 25097
CeldG30 NDe2520 13160 11CC+2 25105,
Dets Q20 Ce2590 14440 100C0.0 26178

AVERAGE MR({PSI) = 25291,

AVERAGE ~MCD OF ELAS{PST )= 1889951,

TENSILE DATA

vnn OF FLag DPLCT
ls53sz82, 0,144
18026%%. 0,145
223081%9. 0.162
1871784, 0.153
FLLAS M0OD  PCT EL
2788838, Oelety
_1,,3\4..- '3062
2206956, Cat4>
23456401, 39

WIDTH THICK LOAD SLORE ELON TENSILE
Nel? Ce2&7 652306 166720 uo\,\“ﬂ* 105239,
Ce247% 0e250 515, 1223000, D.0062 2677
Ne243 Le?248 665, 1320CCs Q0s00C66 10702
De247 06278 530, 120000s Je00393 5586
AVFERAGE TFNSILE(RSID) G821

AVERLACE FLASTIC VMO (pel ) 2387374,
AVERAGE FLONGATION(PFR CENT) Q6774

1200 IMPACT DRATA
MOTCHED

THICK FT.LR FTeLR/IN THICK
Ne?&70 1.20 4485 062450
De2sR0 lels L4eb7 Q426560
Ce2470 leZ29 5622 De2465C
De2490 1,20 4481 042490
AVERAGE STRENGTHINCTCHEDR)IFTSLR/IN 44,89
AVERAGE

STRENGTH{UNNOTCHED)IFTSLE/IN 6,430

=
//ﬁ

NNCTCHED

FT.Lu FToL2/IN
1436 5455

1a35 5,52

le92 Tea71

l.uL 6.42



~6 8-

1>

SERIES 3 BOST=RAKE  STFP CURE TO 400F
LOT 3 TIME IN OVFN  3+343+48 HOURS
TASK 2A ASBESTOS/PHENCLIC
FLEX DATA
SAVBLF WIDTH THICK LOAD SLOPE MRIFST)
e lbmZ21l=1 0+4G62C Q472490 14360 77840 29110.
V] fHm7 12 fe4Q10 042500 12640 7850 26590
Vealbm?2=1 Dels910 Ne?20RD 16848 133040 ;_,_,700
Vmlbu)P=2 NeBQ10 042520 164140 10000 30980
AVFERAGE MR(PSI)= 30015
AVERAGE MCNh OF ELAS{PST Y= 2038472C.,
TENSILF DATA
SAVPLE WIDTH THICK LCAD SLCPE ELONG TENMSILE
--16-(';-1 S De244 De2u7 490, 1232300, Ce20%1 §12C.
Velbe?lw? Nellh Do 248 LLG . 1263004 Ce003¢ 7323
\_',,._-1:-)_22_1 S 00243 ./0;(4-9 _)I\Jl 1667(:\)- GQG(‘BQ 975().
VmlbmP 22 Ce244 Ca24G 520, 138000, « 3027 8722
AVERAGE TENSILE(2ST) S4B2
AVERAGE FLASTIC VFQ(TSI ) 2370368,
AVERACE FLONGATION({PER CFANT) 063399
1200 I¥PACT DATA
NOTCHED
SAVOLF THICK FT«LR s LR/IN THICK
Velb=?1=] DeZ4A0 1440 569 Qe 60
Valbge?2]=? Ge2500 l1e2 536 062520
VemlbpmZ2=] Ne2490 1e83 5454 Oe2470
Valgm22=7 Ne2460 le22 4495 De2480
AVFRAGE STRENGTHINOTCHED)IFTSLR/IN £463
AVERAGE STRENGTH{UMNNOCTCHED iFTSLB/IN 6,418

P2

MOD OF F
lézeas
15271
28414
20362

ELAS MQOD

2211768,

2263252

2755054,

22711381,

UNNDTCHED

FTe LB

1,58

1,50

le34

la72

oo

BN IR SIS ¢ B GRS » A

DFLCT
0.166
0.160
0.180
0.175

(92}

- [ ) - .

~ e

PCT ELG
Ce3l
Ca34
Ceds
037

FTeLBR/IN
Gab?2
595
5.‘/,‘2
6463



SFRIFS 3 POST-RBAK
LoT 3 TIMF IN
TASK ZA ASBESTOCS
SaVOLE WINDTH

DV=16=21=1
DV=lf=Dl=2

NDe48490D
Ne&a87D

DVe=lhw?Pel Nel850
DVY=mla=22w=? NDel&t850
AVEPAGE
AVERAGE
SAMBLEF WIDTH T
Dy=1g6=-21-1 Vel 0
VDR ol B Ve?Z4L5 9)
MWealbwdI2ml SOe247 0
NYmlomP22=2 De2465 ¢]

AVFZAGE
AVFERAAE

AVERAGE

SAVBLE THICK
NMVelfa=21=1 042430
MWelg=21=2 042650
MVaelg=22~1 042440
CVmwl6=22=2 042480

AVERAGE
AVERAGE

-69 -

EgTaD CURE TG 400F
CVFN 2+343+48 HOURS
JOHENOLIC
FLEX DATA

THICK LOAD SLOPE MR (DPS1) MCH OF ELas DFLCT
042820 10640 10000 20522, 2063795, 0.106
De2500 10540 8750 20698 183¢83¢6, 0.118
Ne2490 15240 86040 EREFED 1901824, 0.167
042390 13640 90040 29454, 2174839, 0.166
MR(PSI )= 258251,

MOD OF SLASIPST )= 1951323,

TENSILE DATA

HICK  LOAD  SLOFE FLONG TENSILE FLAS MOD  PCT FLG
P47 470e 126200 0e0055 7798 22561565, 0e55
o741 515, 166700e De0N03G 8722. 28723271, 0639
741 560, 15800Ce CedN34 - 94074 2654259, ST
2727 £0Ce 1540006 Cel060 14384e 2755037 0e60
TENSILE(PST) 10078,

SLASTIC VOD(PS!I ) 2627023,

FLONCATION(PER CENT)  0e45699

170D IVPACT DATA
NOTCHED UNNOTCHED

FT.l2 FToLR/IN THICK FTeLB FToLE/IN
1622 5402 De2430 1471 7.03
le256 514 Ne?2470 135 Beb4H
1028 5021* 002540 1085 70?8
1620 44873 042540 1468 beb1

STRENGTHINOTCHEDIFTSLR/IN 5406
STRENCTH{UNNOTCHED)IFTLLB/IN 6460

7



SFRIES
LoT

TASK

SAVPLE

SANPLF
Fml6=2Ca]
Fel5m39-0
=1&ma-1

Cml6=t0=7

8!

G

-~
I n
1

RO RN o
i

2 0:M

e e =

(G2 N0 N0 LIRS A4
H

Y MY 7Y
t
Y D
1]
S I e S
QO aOnN

i
I~
i

QOO0

SRRSO N

BPOST=0A
TIVE [N
ASBRESTO

WINTH
044980
De5080
HeHNNN
065000

AVERAZ
AVERAG

MIDTq
NellH
Nel&sh
Dedttd

Ne?e?

AVEDAG
AVEDAG

AVERAG

THICK
Nels30
Ne? 340
NDe273R0
Je2450

AVFQ/G

-70~

KE S§TFB CURE T 4COF
CVEN  343+3+55 HOURS

S/PHENCLIC

FLEX

DATA

THICK LLCAD SLOPE MRPST)
De2800 1760 QCDeD 2622G,
Ne 24820 1200 8500 22181
De?2630 139.0 95Ce0 26507
042500 1212 100CaC 2327372

F MR(DS] )= 264401
E ~0D OF FLASI(FST )= 1608334,
THICK FLONG TENSILE
Ce246 000100 7632
De249 003G B652
TePUR Ced27 £G912
De2473 Qe0034 8068.
EOTENSILE(RPST) T8Z3
FELASTIC VOO (PS] ) 2&28823,2342631
F ELONCATION(PER CENT) Ce3749
1200 IMPACT NRATA

NOTCHED

FTaLR FTWLR/IN THICK

let? 586 Ne2460

110 H4eb5 Ne2270

1668 705 0a2670

240 Baeb0: De245C

STRENGTR(NOTCHEDIFTWLR/IN 6449
STRENGTHIUNNCTCHED )FTWLB/IN 84,17

oy
[

- //2;‘_

MOD COF FLa
188204607
1743601
1969138
2348000

ELAS MOD

2372657
2176185,
32Grbeae SD
2475052

UNNOTCHED

FTsLR
1480C
1,55
225
7438

FT

DFLCT
0.138
0.153
0.155
0.138

* N

PCT ELG
D50
Je35
Qe26

De34

s LB/IN
7431
oS4
9410
9.71



SERIES
LOT
TASK

SAMD| &
NelRhmDl=]
Duwlhwdlb=?
Nelp=2A=1
Nuwlp=2A=2

SAMELE
Neip=2b=]
Dol Gy =?
Nelam2A=1

NmlbmPA=D

[

3
4
2A

-71-

POST-RAKE STFED CURE T0O 4Q0F

TIME IN OVFN 34+3434+95 HOURS
ASBESTOS/PHENCLIC

FLEX DATA

WINDTH THICK LoAaD SLoeE MR{PST)
DettQ30 Ve 2490 142en SLDa ) 27873
Nels P30 De2450 14640 120080 2G607
NelR30D De2450 14140 Q00D 29180,
Deb4RLOD CeZ&80 1260 Q00«0 25396
AVEDAGE vRQ(DS] )= 280113,

AVERAGE ~OD OF FLAS(PST )= 2040200,

TENSILE DATA

WIDTH TH1ICK LOAD SLORE FLONG TENSILE
De2iLdy Jse245 T45, 1820004 040041 172462,
De2t® QP45 £6% L4g000. 0.0037 cllz.
CeZt:5 Qa2b4 565, 143000 0400472 G681,
De?45 De267 570 e 1667004 240034 941%,
AVEPRAGE TEMSILE(9S]) 10111

AVERACE ELASTIC MOD(PEST ) 2644587,
EVEPAGE ELONGATION(PER CENT)  0¢3299
120D IVMPACT DATA
NOTCHED
THICK  FT4LR  FTeLR/IN THICK
Qe 2480 . 1022 4091 032579
042670 1430 5426 042500
062470 la20 485 Qe2480
042640 1422 5400 042440
AVEPAGE STRENGTH(NOTCHEDIFTLLE/IN 5401

AVERAGE STRENCGTH(UNNCTCHECIFTWLB/IN 5494

Ny

-
s
O
J
~
.

(S 3 AN G IR B
3~ r

[ AN

o

NS s

|l ]
LNy D
N0 N

o)

UNNOTCHED
FT.L8
1.50
let7
loﬁq
1.30

Las DFLCT
73« 0.152
6le 0.148
S65e 0.168
72+ 0.151
PCT FLG
SN Ss]

Ce37

Detal

Je26

FTeoLR/ [N
5695
5.88
6e61
522



1>

W}

-
U

| IRV4]
1
!

wn

[N

[SVERGN IR

~

¥
Vb 4
i
N b= NG e

o

NN O
i

N N NS T
"

¥
i
t‘
1

«l

U

t n

]
NI
[SSEESATRR
t

J

N

]
on

N
R
b

[l B A Ll =

~

o

N = NO

<
!
[0}
~N
N
{

-] 2=

POST=8AKE  STEP CURF TO 400F
TIME IN OVEN  343+3+95 HOURS
ASRESTOS/PHENCLIC

FLEX DATA

WINTH THICK LOAD SLOPF MR(PST) MOD OF #LAas DFLCT
OeR30  De2440 134.0 10000 2795%, 2287367, 0.140
Nat®20) 042500 145 o0 80040 26987 1599585, 0.142
NetOLL De2450 15660 120060 21555, 22072394, 0.163
DetR20 042480 12940 28860 261009 19232850, 0.147

AVFRAGE 2R (P51 .
AVERAGE ¥0OD OF FLAS(PSI J= 2028722

WIDTH THICK LCAD sLODE ELONG TENSILE ELAS MOD PCT ELG
De242 De253 T1C 164700s 0a0065 11596, 2722700 Delb
Ol?@% /J-’)B? 54’3& 1“’3’%!«‘300 O-JOQQ 9’3536. 2?’\77"'2{)0 O-/-+2
Je2&3 CeZ42 LED 1354006 0e2036 E0A7 2791090 D636
D245 Tevut 275 . 117500. Ceal032 6273 1955540 031
AVERACE TENSILE(DST) 5829,
AVERACE SLASTIC MOD(PST ) 2316189,
AVERAGE FLONGATIONIPRR CENT) 043924

1200 [MPACT DATA

NOTCHED ' , UNNOTCHED
THICK FTWLR FTaLB/IN THICK FT.LAB FTeLR/IN
Ce?&:7C 1.08% 4237 De2460C 1e63 He62
’\137510 la:}g C’Wo55 00?430 1.()‘* 6.74}
NeZ&ED 1«09 Ladh3 De2640 le&2 5681
0aZall l1elb La81 Qs244C 1436 5457

AVERAGE STRENCTHINOTCHED)IFTLLA/IN 5404
AVERAGE STRENGTHIUNNOTIOHED)FTWLB/IN 6419



L ATA
SFRIFS 3
LOT 4

TASK

SANMDLE
D= lh=p3=1
DY=18=2%3=2
DY - l()"'?ér"'l
DV=lb=24=2

SAVDLF
NYalgu?3ml
NyymiA=25=D
Py m A= L=

Ny lh=Pl=?

GAMDLE
NYwmlfm?3=]
DY=146=23=2
DVelAa=24=1

DVemlbmDb=?

-73~

POST~RAKE STEP CURE TO 400F
TIME IN OVFEN 3+3+434G45 HCOURS
ASRESTOS/PHENCLIC

FLEX DATA

WIDTH THICK LOAD SLODE MR{PST)
D810 062440 11640 10CC.0 20304
Nel 850 Qe 724580 1110 83067 22691
D910 Q42480 185¢2 100060 31291
Ne&eQa( 062420 1350 SCLa0 279G R

AVERACGE MR(281)= 26645,

AVERAGE ~0O2 OF FLAS(PST )= 2063952,
TENSILE DATA

WIDTHR  THICS  LCAD  SLCPE FELONG TENSILE

OeZ4t  (e245 B0, 1420004 Ca0036 S20C

DeZ4?2 Q265 495, 182000, 02030 8348,

De244 Ua252 240, 142500, Ce0C39 2252,

De243 JaZ63%  T4Co 1420CCe CeD26 12275,

AVERAGE TENSILE(PST) GETC

AVFERACE FLASTIC ¥nN(nsT )y ZRAS53Q,

AVERAGE ELONGATIORIPER CENT) 0Qe4C24

1200 IVWPACT DATA

NOTCHED

THICK FTeLR FToLR/IN THICK

062470 1.0 4e373 04248C
Ne2490 ledt 5486 042500
Je2450 110 4448 0a.2450

0-7440 1.40 5073

067243C

AVERAGE STRENGTHINOTCHFEDIFTLLR/IN 5410
AVERAGCE STRENGTH(UNNOTCHEDIFTWSLB/IN 5.83

7

[ D~

N
o d o O

W

NI N3

leZu
1437
2407
2

8
W

[ &1

~ 0

[OANN GANRAN BN 41

~d oo

UNNOTCHED
FT.LR

~
+
.,

N

LSS IRON T e

0 (3 v
9ol
- L ]

FTe

DFLCT

Q.1
0.1
0.1
0.1

-
;

Coc

(@

~

03

~
-

-
C

O W S
® &

w P

O L OO

09
40
63
63

pes



n

—r
>
Y,

SAVPLE
~fm02m]
—N2=2

-.C—(j_’a_l

Y7y

IS

~ -~
3=

—t

-7 4=

POST=8AKE  STEP CURE TO 3
TIive In CVFK 3+B+24 HOUR
GLASS/FHENOLIC

FLEX DATA

00F
5

WIDTH THICK LCAD SL.CFE M
e tRAQ Da2b70 129,90 SO0 C
Cel8E0D Ne 2300 D70 72500
Neld20 Ce7480 12CeD 82440
NatsB20 De?2400 12840 82040

AVERAMGE MR(PST )= 25680,

AVFRAGE MDD OF FLAS(PSI Y= 19845

TENSILE DATA
WIDTH THICK LCAD SLOPE ELLONG
Ne2&1 D247 520, 150000 Cal0C30
62472 Qe2tl 540, 184000. 062033
Nl Ce239 425 166700s 00028
Ne2 b4 Je2739 47C a 16247CCe Q0030

AVERAGE TEMSILE{(PS]) B326

AVEFRAGE FLASTIC vOD(DPRgT } 2722317

AVERAGE FLONGATIONIPER CFNT) Ce3

1700 INMPACT DATA
NOTCHED

THICK FTeLR FTeLR/IN
DeZ420 a4 6 17.16
Nel234C 1417 4491
Ne2390 7582 12454
062400 3075 15462

']

)=
O]
m

2 STRENGTH (NOTCHED
2

J_)
\_,‘)

VE

> >

YET S LR/IN

STRENGTH (UNNOTCHED) FTaLP/IN %4

s1)
Ze
Coe
Te
2o

NN RN
~ & O~
[OANERG N S B SV
>0 3O

5%

TENSILE
8735
9258
T749C
2059,

3

025

THICK
V22400
072230
Ga00CC
Ce242C

1021

MOD OF FLAS
2090665
19214690,
1815030,
?Q‘fl@?ln

ELAS MCD P

2516465,

26405173,

2870328

2RE8564.,

UNMNDTCHED

FTelB FTa

2,10

2624

0+ 2 No BRK
2460

=+ 9.70

DFLCT
0.148
0.128
0.157
0.162

CT elLG
0420
033
Q0«28
030

LR/IN
Be75
9461

Ce300

12474



RAR

DATA

SERIFS
LoT
TASK

1

SAMPLE
wCmplm]l
mCmDlm)
—CmD ]

1
N
EA
1
1mfw?he?

c
C

SAVPLE

ClelmPlym ]
Clernw?f=?
Clmte=z8m]
Clmfm)B=?

savBlE
Cle=timDtb=]
ClefiemdGm?
Cl=im?25w]
Clwf=25=2

O

WIDTH
Ceh QAT
Qe85
QeSO AD
Oats97C

AVFERAGE

STED CURE 10

CVEN 348424 HOUR
ENOLIC

FLEX DATA
THICK LOA
NaZ2460 13540
Ge 2440 1a0en
0.2430 167.(\,
qu?‘-}?'ﬂl 14790
YR{BSI)= 2GAR

sLCpE
122070

300F
S

12300
Q48 e

106840

MR(RST)

285073
36211
28854

AVERACGE 0D OF ELAS(PS] 2190104,
TENSILE DATA
WIDTH THICK LCAD SLOpE ELONG TENSI
Ne217 Da244 E18D, 132020e 0300326 10G54
S D.210 De?ls 23325, 1”]3;\'000 Cae202% 5611
S Ga?2l4 Dazun ET70 1223000, Ua2034 10U74C
s 0e2l2 ODe787 400 125000. CTe0028 7628
AVERDLGE TENSILE(2ST) 8361
AVERACGE FLASTIC »OD(PST ) 24975248,
AVERAGE FLONGATIONIRPER CFNT) 03100

THICK
Ne24730
De2430
De?2400

Ce2410

AVERAGE
AVERAGE

120D IMPACT

NOTCHEN

DATA

FTeLR
4al0
2260
3640
2670

FTeLB/1
16487
14481
l4e16
11.20

THICK
De2440
262410
2424130
02290

N

STRENGTH(NDOTCHEDR)FTALB/IN14.26

STRENGTHUNNOTCHEDIFTLB/INLI2.67

- ' Lf/
o=

27185

-

MG CF ZLAS DFLCT
?ls6671s 0.143
2z272507¢, 0.173
212121%. 0.192
2237250« 0.156

FLAS MOD RCT ELG

2811836, Ca39

2585035, Ca??

2506030, G 34

2387137, a8

UNNOTCHED

FTelS FTelR/IN

RL.8C 15.57

260 12.78

200 B223

3485 15410



-76~-

SARODLTA
SERIFS 1 DOST=-RAKE  STER CURY TO 3C0F
LOT 1 TIME IN CVFN 348424 HOURS
TASK 1 GLASS/PHENCLIC
FLEX DATA
SAMDLE WIDTH THICK LOAD SLOPE MR(PST) woD OF fLas DFLCT
Nal=nlel Net8LO 042430 RO 0 650060 16755 1?}2”*5. 0.104
ST L ) Nelt820 NG2510 102 .0 82060 19265, 165312, 0.140
-0 Ne&SO0  0a2420 118,09 85040 670 1958375, 0.147
Nafim( D= Cel920 042370 9640 75060 20863 lg32193, 0.138
AVERAGE MR(PST)= 20543,
AVEDAGE VOD OF ELASIEST Y= 1707050,
TENSILE NATA
SAMPLE WIDTH  THICK LOAD  3LOPE  ELONG TENSILE FLAS MCD  PCT FLG
NmGe(lm] 0a24? Ce?43 2554 10C0C0e Cel0&4  6U36e 1700507 Cebsts
MmO lw? Qe247 Ce?32 2685, 100000e Ce03C 5147e 1745079 0e30C
D=7 =] Del43 CeZ4¢4 475 136000s 06037 E011. 2293733 Je37
—=2=2 Na245 Delht 425e¢ 1560004 0e0032 7100 2576113, 0433
AVFRAGE TENSILFINST) 6576
AVFRAGE FLASTIC o (PST ) 2073258,
AVERAGE FLONGATION(FER CENT) 043599
1200 IVMPACT DATA
NOTCHED UNMOTCHED
SAMDPLE THIC! FTeLR FT+LR/IN THICK ET LR FToLR/IN
Nefimn =] Ne2410 le60 Heb3 Ce263C 240 9487
Tl =2 Ne2320 16490 6,08 02280 7200 Re773
Pmle 2] 0e2410 1435 5460 0e2410 2,10 8,71
VLY 062400 2610 Bs75. 062380 . 2450 Ce50

AVERAGE STRFNCTH(NCTCIHEDIFTSLR/IN 6476
AVERAGE STRENGTH{UMNOTCHERIFTWLE/IN Ge45

-



AR DATA

KERIFS 1 DOSTwmRAKEF STED CyYRE T 3COF
LoT 1 TIVE IN OVEN 348424 HCOURS
TASK 1 GLASS/BHENOLIC
FLE® DATA
SAMDLE WMIDTH THICK LOAD S5LCPF MRAIPST) MOn CF FLAg DFLCT
Velail~1 De4820 0847340 Q240 TE5Ce O 207243, 1280r24e 0,123
YemRm(l=p Ce©@20 042450 12940 10CC.0 27900 212834724« 0.153
VeGmN3=] NahRO0  Da24640 G640 70060 20155, 16067229, 0.152
VoemlGu)Fw? Delt770 0472640 8B6a0 6500,0 181469, 1383428, 0.126
AVERAGE MR(PS&] )= 21417,
AVFRACE MCD CF FELAS{PSI 1= 1764248,
TENSILE DATA
SAVMPLE WIDTH  THICK LOADR  SLOPE FLONG TENSILE FLAS vOD  POT ELG
Vo301 ~] De284% Ce245 455, 166700e Ca0025 7542 2200334, DelH
VmRa ()1 = ? Qelt? TePh? 520 1667C08 Ce2027  EBLZ ZEAILTLS . Cad?
VoG Rem] Qe b6l Lalh? 255 117500 00028 012 1926907 Je25H
Vealim)3 =) ettt Qe242 2004 TOCCCe Cwll13 2387, 1188474, Cal?
AVERAGE TENSILE(PST) 5471
AVESZACE oL ASTIC MOD(IRST ) 2202340,
AVFRAGE FLCONGATIOMN(REST CENT) 02499
120D I¥PACT DATA
NOTCHED UNNOTCOHED
SAMPLE THICK FTaLE FTLR/ZIN THICK FTaLB FTeL3/ 1IN
VealiwGl~] el 60, le05 5489 0s2450 1s.45 5239
Vefm)]w? Qe2&80 1420 «08 Delt 6D 2650 10.54%
Vo e B3 e ] 2400 0630 : 3373 Ce2430 1865 8:02
Voo 3B m D CeZ380 ?oqb l"\071 CaZ238C 3,90 16031

AVERAGE STR
AVERAGE S§TR

N AN

ENGTHINOTCHED)FToLR/IN 5420
ENGTHIUNMNOTCHED)FToLB/INLIQ0420

/7

REPRODUCLSILITY OF THE
ORIGINAL PAGE IS POOR._

C-3=



-] 8

SERIES 1 PQST-BAKF  STFRP CURE TCO 300F

LoT 1 TIYF IN CVEN  23+8+24 HQOURS
TASK 1 GLASS/PHENCLIC
FLEX DATA
SAMPLE WIDTH THICK LOAD SLOPE VR(PST) “OD 0OF £Lag DFLCT
S me 2] NalkB30 04240 11160 75060 23938, 1797217. 0.153
NVe(iem )P NeGR10 042420 6940 75660 14696 1760314, 0.103
S mGe3e] Qes780 062430 1240 850490 26359 19872861, 0.164
e} 3w 0ela790 042420 900 75040 19249, 1767664+ 0.131
AVFRAGE MR(PSI)= 21061,
AVERAGE 0D OF ELAS(PSI )= 1827014
TENSILE DATA
SAVDLF WIDTH  THICK  LOAD  SLOPE FLONG TENSILE FLAS 0D  PCT FLG
S e G=02w] Je243  Ce?bG4 2754 117500 00035 62246 19831718, 0e38
N el om? S De24? Centl  26Ce 1250C0s 60019 4458s 21432744 S.DSwis
S e e R e ] S Tel4%7?R Cel473 460 o 1585670Ce 02030 T73C e 2822080 26730
~Umi=0%a? 0§ 042472 06241 57Ce 1540006 CeC037 9773s 2640513, Ce37
AVERAGE TENSILE(PST) TO&E o
AVERAGE FLASTIC MOD(PST ) 2357144,
AVIRAGE ELONGATIONI(PFR CENT) 6&w3224 0.340
1200 CT DATA
. MOTCHED ' _ UNNDTCHED
SAMBLE THICK FTal® FTaLO/IN THICK ST L LB FTeLB/IN
TN D ] Ne24ND 160 H9b 6 Del2430 1455 5637
NefimDw? NeZ4L20 Deb5 2e58 Ce2440 1655 6635
\\"--(:"ﬂ"}-l Oo?%qn 1015 40/‘;3 ()o?‘*@ 1075 70?Q
TGN 3-? Ce2400 2615 8495 062420 1.80 Tt

AVERAGE STOFRCTH’\“T”LF“)CT LB/ZIN 5478
AVERAGE STRENCGTH(UNNOTCHED)FT«LB/IN 6486

7/



[P

SFRIES
LnT
TASY

SAVOLE

C=fmnf=1

CofimDb=2
-=0h=~1

CmGmObm?

[
I >
|

DG e

IR

r
o> Yy g
I

DY D0

Ny

I

1

4
NN T

'

D

4
O
i

A

1 DOST=RAKF  &TEPRP CURE TO 30
2 TIME IN CVFN  3+8+43 HOURS
1 ALASS/PHENDLIC
FLEX DATA
WIDTH THICK LLOAD SLOPE MR(PST)
Dal8R0 0424600 SISy 819D 20064
C 046890 D42410 354C 7“”:0 2GC69e
QebtREC 042380 9540 800 20705
0el85C 042466C 1C749 850.0 21873
AVERAGE NR(PS] )= 20678,
AVERAGE MOD CF FLAS(IPSI )= 1853665,
TENSILE DATA
WIDTH  THICK  LOAD  SLOPE FLONG TENSILE
C 0240 DJa240 225, NS Qe 00021 3506
C D247 Dol&bt 320, NS e 040212 5309,
Ne245 Qe240 360 L1RZ00De 0e02021 122
S Ne244  [De?38 320 167000. De2DZ26 &715,
AYFEBRAGE TENSILE{(SST) 5513
AVERANRE TUASTIC MON(DaT ) +%858246&_.208549(
AVERAGE E{LANCATIODN(PER CENT) agtosg (0,22
1700 IMPACT DATA
NOTCHED
THICK FTaL.2 FTeLR/IN THICK
C Ne2679 Ze55 1Ce22 CoeZ&t 560
C 62420 2e85 11477 Ce?2440
De23R8O Z2a65 l1le13 Ce24C0QC
024490 2¢85 1l.68 Ce2430
AVERAGE STRENGTH{NOTCHED)EFTSLR/IN11622
AVERAGE STRENGTH(UNNOTCHED) FTeLR/INL3.,27

RODUC
ggGmAL PAGE IS PQO

[RILITY OF THE

e

/7

FLAS MDD
NS O
NS Qo
AN9E239,

2275741,

7

UNNOTCH
FT.LR
2095
2470
442C
205

£ED

ToLB/IN

11.99
11.C

1‘) 5

12455



N ‘«‘ T n

SERIES
LoT
TASK

SAvMPLE

SAMPLE
Clefie?0a]
Cle=f=?22=2
Clefim?23=1
Clef=23~?

1
2
1

POST~RAKE STEP CURE TO 300F

TIMVME Iy QVEN 3+8+48 HOURS .
GLASS/PHENDLIC

FLEX DATA

WIDTH THICK LCAD SLOPE MR{PST)
0e5C00 022200 115.0 £8740 28760
Da4890 Ne2160 105.0 6254 C 27568
NeQ70 Ne2450 172540 9270 25140
CelQ40 2e2410 lag40 86640 ING0R e
AVERAGE MR(PSI)= 27969,

AVERAGE NMOD OF ELAS(PS] )= 2030885,

TENSILE DATA

LIDTH  THICK LOAD SLOPE ELONG

Ne2lsa De?216  4SCo 133000 00043 106700,
Ne210 D220 355, 10CCCCe CWu030 76832,
Ne?212 Ce?234 285 . 11C000e Ce0272 5745
Ce20%3 Oep7 200 lﬁBCOCo Uc'\\OlS 67235
AVESACGE TENSILE(RST) 7566 s

AVERAGE FLASTIC MOD(RPS] ) 2557868,

AVERAGE FLONGATION(PFR CENT) De2824

120D IVMPACT DATA
NOTCHED

THICK FTaLR FT«LR/IN THICK
Cec?270C 2«70 11486 02270
0a2220 2420 laa4l 02200
Ne2440 2630 Sets?2 0.2430
0e2420 2410 12,80 062450

-80~

AVERAGE STRENGTHINOTCHEDIFTSLR/IN1I2.13

AVERAGE

STRENGTHIUNNOTCHED)IFTWLB/IN14428

- .// /
‘ /"‘

MoD CF E
20646
20648
20183
16957

TENSILE ELAS MOD

2877293
2164502
2217385,
2972294

UNNCTCHED
FTeL3
Lot C
2¢50
2450
3495

DFLCT

Lasg
12, 0.177
35, 0.180
43 0.141
45, 0.166
PCT ELG
Cets2
Ce30
Ce?22
Q.18
FT«LR/IN
15428
11.36
10,28
16,12



DA A

SERIES
LeT
TASK

SAMPLE
D-G 03m]
Nei=(lFw?
N1
PG ) 2

SAMPLE
D=f=03=1
N=Gm03=2
NefmC4~1
DeCmClm?

SAVPLE

.-n_ﬁ2_1

ATA

[ RAN W=

~81-

POST~RAKE STERP CURE TC 2Q0F
TIME IN CVEN 3+8+468 HOURS
GLASS/PHEMOLIC
FLEX DATA

WIDTH THICK LOAD SLOPE ME(PSI) MND OF TLas DFLCT
Nele850 Ne23280 S840 7500 214034 1825307, 0.132
ucﬁQ y O Ce?440 £540 RCC.0 17626 1813027, 0.107
De6930 D8 248C 11540 G000 227560 19149544 0.137
Ne&910 Ce2400 83«0 75060 18669 1767934« 0.120
AVFRAGE MR(PSI)= 20113,

AVFRAGE MOD COF ELAS(DST )= 18232208,

TENSILE DATA

WIDTH THICK LOAD SLOPE FLONG TENSILE ELAS MOD PCT ELG
Ce245 Qo241 150, N.S.Oe Cs0038 2540 N.S.Qo Ce35
Ce2b7 Ce234 17C. N.S.Qea 00020 2541 N.S.Co Csl9
CeZ bt Oepu? 200 100C0Cs Q040016 3387, 1692537, Celb
o247 Qe242 420, 12650Cs 040030 7171 2330784 Ce30
AVERACE TENSILFE(RS]) 4010,

AVERAGCE FLASTIC MOD(PSTD ) ’Q” f2348. 2012150

AVERAGE ELONGATIONI(PER CEMT De2524

1Z2CD IVPACT DATA
NOTCHED UNNOTCHED

THICK FTWLR FToLR/IN THICK FT«LB FToLR/IN
Nel &30 le&O 6e58 Je2430 2¢£0 10469
Ne2460 170 6e91 Qe2650 3415 12485
NDe2450 le95 T7eS5 Qe2450 3670 15410
0e2420 188 Tebb 042400 2420 9,16
AVERAGE STRENGTHINOTCHEDIFTWLR/IN 7427

AVERAGE STREMGTH(UNNOTCHIED)IFTLLRB/INLL1495

- rv""ﬂ
SpEDUCTLTE T e
Prey e TYA G % "(‘ P\)Oh
FM.GEQMJ{’
N BAFES -



AT

SERIES
LeT
TASK

SAMPLE
Vmf=05=1
V052
Vi3 0h=1
YmGw(6=2

SAMDLE
YmG=N5=1
YulfimNb=?
Ve G h=1
Vali=Nh=?

SAUDLF
Verwng=1
VeeBm3hw)
V”C‘Oﬁ-l

VeB=0g=2

1
2

1

POST=RAK
TING IN
CLASS/PH

WIDTH
Deb950C
Q448620
004830
De910

AVERAGE
AVERAGE

WIDTH T
Ce2Le6 O
Oe242 O
Cel4? 3
De243 0

AVERAGE
AVERAGE
AVERAGE

THICK
De2650
Na2bK0
002“70
Nel2b60

AVERAGE
AVERAGE

-82-

E STFO CURE TO 200F
OVEN 248+48 HCOURS
ENOLIC
FLEX DATA
THICK LoaD SLOPE MR(PST)
0e¢2450 135.0 85840 28069
0e2410 11840 80040 24776
De2470 135.0 S0U0 27206
Ne242C 13140 9000 27334
MR(PSI )= 26846,
MO OF ELASI(PSI )= 1943000,
TENSILE DATA
HICK LOAR™  sLopE ELONG TENSILE
268 4508 1310006 00031 73760
0265 435 150000e Ge0(28 72360
02414 425 L6700 Qe0040 7167
i?48 440- 1250000 000028 7301.
TENSILE(PST) 72954
FLASTIC MOD(PST ) 2390728,
FLONGATION(PER CENT) 043174
1200 IMBACT DATA
NOTCHED
FT.LR FT«LBR/IN THICK
1422 4e87 Ca2450
260 10.61 Qe2440
1085 7.48 002480
2e10 8453 . Qe2460
STRENGTH(NOTCHED)IFTWSLBR/IN 7.87
STRENGTHIUNNOTCHED)IFTeLB/IN 7427

220

¥OD OF f£LAg DFLCT
1885836, 0.165
18586323, 0.138
1958177+ 0.150
2069355, 0.151
ELAS MOD  PCT ELG
2147259 0e31
2529938 0e28
2211510 Qe39
2074207 0«28
UNNOTCHED
FT.018 FToLR/IN
2415 877
1435 5453
1455 6425
2410 8453



SFRIES
LOT
TASK

SANMBLE
DV=(=(b=]l
DVal=Nb=2
DVeGmed5~1
DVe3=05e?

SAMPLE
DVefiedt=1
OV alim) =2
PVaf=ng=l
RV=G=05=2

SAVPLE
DVealim(bh=]l
TV NG D
MVe=G=05=1

DV=G=D5=2

1
?
1

PCST-BAKE STEO CUPE TO 300F
TIME IN OVEN  3+8448 HOURS
GLASS/PHENOLIC
FLEX DATA

WIDTH  THICK  LOAD SLOPE  M2(PST)
NeltQ40 De24860 SH5aD 700e0 19267
Dot 850 024650 8840 73640 18136,
0etB60 042690 5640 75040 11150,
0e6REG  0e2400 72.0 62540 15432,
AVERAGE MR(PS1)= 15996

AVERAGE 00 OF ELASIPSI )= 1565447,

TENSILE DATA

WIDTH THICX LOAD SLOPE ELONG

D244 04250 380s 1667CCe 040024 €229
0e?43 De2hs 385. 1175006 0e0025 6460
De242 04238 320 16567006 0eN028 5555,
0e265 Co240 250e 111C00e Ce0018 4251,
AVERAGE TENSILE(DS]) 5619

AVERAGE ELASTIC MOD(DBSI ) 2370112,
AVERAGE ELONGATION(OER CENT) 042374

1ZOD IVPACT DATA
NOTCHED

THICK  FTeLB  FTL,LR/IN THICK
0e?590 2410 8440 062480
742650 2435 9455 0e24990
Oe2400 le55 6287 De2430
D0e2450 0460 3467 062420
AVERAGE STREMGTH(MOTCHED)FToLR/IN 7ol2
AVERAGE STREMGTH(UNNOTCHED)FTWLB/IN 7485

-83~

2
O
N

Re
[¢ *RRN ORI o8
WY NG

o e
SIS 1N AN 1
w1

IS
0
~

TENSILE ELAS V0D

2732787
1965506
289429G,
1287755

UNNOTCHED
FToLB
2¢23
le25
lesb

2480

DFLCT
0.121
0.112
0.076
0.112

U
™~
wn

W s (38
e o @

~
-+
L

[N\ RO

°CT FLG
Qe?23
Ce25
Cel28
0el8

FToLR/IN
BeB7
5402
5096

11.57



SERIES
LoT
TASK

SAYPLE
T=0=08=1
J=(i=)R=2
{mfim(09=1
T=Gm=NQe=?

SAMPLE
C-G=08=1
“A=08=2
Q]

CmfimDG=2

YN T

SAMPLE
{=f=nfRe]
TeGm3=2
I=G=09=1
{=G=09=2

NATA

W) 2

~B3 4 -

POST~RAKE STERP CURE TO 3200F
TIME IN OVEN 3482496 HOURS
GLASS/PHENCLIC
FLEX CATA

WIDTH THICK LOADC SLOPE MR(PSI) MOD OF ELAS DFLCT
Qe&t790 De250C0 G260 7696 C 184738, - 1643958, (0.109
Qe 790 Calb90 12840 G000 25859 1947223, 0.151
Nel780 (062380 1120C 802060 246819 1986330, 0.149
Ne810 062470 8440 75040 17174 1655562, 0.108
AVERAGE MR(PSI)= 21573,

AVERAGE MOD OF ELAS(PSI )= 1808283,

TENSILE DATA

WIDTH THICK LCAD  SLORE ELONG TENSILE ELAS MOD PCT ELG
Ce244 Qe246 LET, 1540C00s Cad028 7663 2565641 0e?28
Ce2h5 Qe?45 335 166700e De0022 5581 2777177, Ce?22
Cea243 Nep43 300 125000e 0ea001l9g 5080 2116886, Cel8
Ce244 0239 235, 100000 Q40020 472G 1714768, Cel9
AVERAGE TENSILE{SS]) 55882,

AVERAGE FLASTIC MOD(PSI ) 2293625,

AVERAGE FLONGATION(PER CENT) Qe2224

120D IMPACT DATA
NOTCHED . UNNOTCHED

THICK FTelB FTelLR/IN THICK FTsL8 FT+LB/IN
CeZ2400 2030 9e58 Ne2420 1,85 Tebb
Na2670 2¢00 8409 Cas2470 280 11.33
Ne2360 7420 Ge32 0e2330 230 Geb2
D0e2340 2935 Fe83 Ne2380 0e60 2452
AVERAGE STRENCGTHI(NQTCHED)IFTSLR/IN 9420

AVERAGE STRENGTH{IUNNOTCHEDIFTWLB/IN 7478

o



AR

DETA

SFRIES
LoT
TASK

SAMPLE
Cle=Gm=pb=l
Cl=fGm26=2
Cl=(G=27=1
CluG=27=2

SAMPLE
Cl=G=26=1
Cl=(G=26=2
Cl=(=2T7=1
Cl=G=27=2

SAMPLE
Cl=f=26=1
Cl=Ge=26=2
Cl=G=27=1
Cl=G=27=2

— ) e

-85

POST-~-BAKE STEP CURE T7C 300F
TIME IN COVEN  3+43+496 HOURS
GLASS/PHEMNOLIC

FLEX DATA

WIDTH THICK LOAD SLOPE  MR(PSI)
NDe4QRO De2480 13640 10000 26641
045010 042460 12340 100040 24341
Ne4980 0e2430 12340 100060 25096
064950 042480 1060 107560 20890

AVERAGE MR(PSI)= 24242

AVERAGE MOD OF ELASIPSI )= 2192197

TENSILE DATA
WIDTH THICK LOAD SLOPE ELONG TENSILE
06?16 04242 220s 111000+ 060025 4208
Ne213 Ne242 4754 111000s 00031 8245,
Ne2lt 0e74% 5254 143000e 040036 59724
0e212 06745 2235, 133300. 040026 6649,

AVFRAGE TENSILF(PSI) 7219,

AVEBARE FLASTIC MON(PST ) 23884813,

AVERAGE  ELONGATION(PER CENT) 062949

170D IMPACT DATA
NOTCHED

THICK FToLB FToLB/IN THICK
Ne2420 2880 11457 0e2400
De2440 2,00 12429 062420
Ce2420 230 QDeS0 02400
0e2450 2450 10420 042430

AVERAGE STRENGTH(NCTCHED)IFTLB/IN10489

AVERAGE

STRENCTHIUNNOTCHEDR)IFTeLB/IN16.65

0D CF ELAS DFLCT
210637%. 0.155
21652464 0.148
2235092 0.152
2278076 0.126
ELAS MOD PCT ELG
2123508, 0e25
2153417, - 0s31
2716359, 0e36
2560647 De25
UNNCTCHED
FTeLB FT«LR/IN
2270 1l1.25
3635 13.84
3465 15.20
6e40 26433



SAR O DATA

SERIES
LnT
TASK

SAMPLE
Delm(8=1
Dmi=08=2
NemGe(h~1
NufGe(b=2

SAMPLE
NemG=05=1
A=fim05=)
NuG=06=1
NemCm06m=2

SAMPLE
NeC=05=1
Dmfm)5=2
Dm=06=1

Del=06=2

1
3
1

-86

POST=-RBAKE STEP CURF TO 300F
TIvE IN CVEN 3+8+36 HOURS
GLASS/PHENCLIC
FLEX DATA

WIDTH THICK LOAD SLC
De48R0 042360 7040 £350
De&8BE 042400 960 762
044870 042430 8940 750
0s880 042480 9580 700
AVFRAGE MR(PSI)= 18376,

AVERAGE MOD OF ELAS(PSI

)=

TENSILE DATA

WICTH THICK LCAD  SLOPRE
0e243 0ae238 35Ce 1430C0
0e243 0e238 290 128000,
De245 0Qa241 375s 166700,
Ce245 DVae246 200. 125C20.
AVERAGE TENSILE(RPSI) 518
AVERAGE FLASTIC ¥OD(PST ) 2

AVERAGE

THICK
042420
062430
062460
002470

AVERAGE STRENGTHINOTCHED)IFTWLR/IN
AVERAGE STRENGTHIUNNOTCHEDRIFTWLB/IN 9656

FLONGATION(PER CENT

1700 IMPACT DATA

NOTCHED
FTeLB FT«LB/IN
1,55 et D
2690 11.93
225 Selt
le8C Te28

PE MZ(PST)
« 0 18452,
o C 204G 1a
o C 18565,
e O 18291,
1662636,

ELONG TENSILE
€051
23014
6351
2318,

Ce0021
Ce00273
Cel1lR8

2

3R280A
) Del924

THICK
De2430
Ce243Q
0e2450
0e2450

8469

PFLCT

MOD OF ELAS
1521352, 0.105
1807264 0.125
1717250, 0.134
1504676 0.130

FLAS MOD  PCT ELG

2672595, 0420

2ilslas54, De2?

2823271 Oels

2374000 Oel8

UNNOTCHED

FT4LB FToLR/IN

2465 10490

170 £eG9

1:75 7ol

2625 13.21



SERIES
LOT
TASK

SAMPLE
Ve Gm(07=1
Ve G= (7 =2
V= (=0G=1
Vel (G =2

SAMPLE
VeGe07-1
VoGm0 =7
VaGeng=1
V= Gm0Om2

SAMPLE
V(=071
Vo7 =2
V=(=09~1
V=(=(0=2

[N

FOST=~RAK
TIME IN
GLASS/PH
WIDTH
Dess980
De&9R0
NDe4930
Netr930
AVERAGE
AVFRAGE
WIDTH T
De245 C
Qe243 0
DNelbly 0
Ne?473 C
AVERAGE

AVEDACE
AVERAGE

THICK
C.ZAAQ
0e2450
De2490

Del2429

AVERAGE
AVERAGE

~87-

SLASTIC ¥OLD(PST )
FLONGATION(RER CENT)

2o6LTRT

oat oo

170D IVRACT DATA
NOTCHED
FTsLB FTolLB/IN
1430 5628
l1e¢35 5451
2.05 12424
2415

B8e88

STREMGTH(NOTCHED)FT4LB/IN
STRENGTH(UNNOTCHED) FToLB/

£ STFEP CURE TO 300F
OVEN  3+8+96 HOURS
ENCLIC
FLEX DATA

THICK LCAD SLOPE MR(PST) MCD OF F
0e2410 8540 000 176324 16057
Ce2380 18542 77350 22423 12424
De2440 1110 94740 22462 20% 44
De2450 11340 GC040 22635 19622
MR{PSI )= 217288

MOL OF ELAS(FST )= 1876480,

TENSILE DATA

HICK  LOAD  SLOPE ELONG TENSILE SLAS MDD
2486 255, 125000s 0elU286 4230a 22374000,
245 2504 1GCOCQOs CeQ027 4l15Se 16755840
2465  260s  133000e 253555 £022. 27749705,
«240 3654 133000e 0e0028 £2584 272505722,

TENSILE(PSI) 5177

&

&4 0,270

UNMOTCHFD

THICK FTelLB
Ce2870 1455
Je24460 2.75
De24670 1.30
002440 2-10

7498
IN 783

[GANN T

O

B
«. & & e N

OB = O

DFLCT
0.112
0.147
0.130
0.137

ELG
Ce25

Je26

BCY

S.D.&sr>&

VeZ8

FToLB/IN

5927
11,17
S5e26

8460



~88-

SFRIES 1 POST-RAKE STEP CURE TO 300F
Lot 3 TIVE IN OVEN 348496 HOURS
TASK 1 GLASS/PHEROLIC

FLEX DATA

SAVBLFE WIDTH THICK LCAC SLOPE ME(FST) MOD CF ELAS DFLCT
NVeGa(hm] De48T70 0e2410 5640 75040 11878, 176C25v+ 0.092
P)\/"'\)"O‘) -2 Qo880 012430 6100 75060 127:’10 L7lq7310 O.lll
'\V— ()7 =] Net820 0e2350 7340 91660 164544 (.5-+2,VJ. 0.110
DVeC=07=2 0et:820 042400 7640 8572 16424 2057880, 0.114

AVERAGE MR({PS])= lasos,

AVERAGE MOD OF ELAS(PST )= 1968732,

TENSILE DATA

SAMPLE WIDTH  THITK LOAD SLOPE ELONG TENSILE FLAS MOD PCT ELG
D\/-G"‘Gf)“l NeZbb Qo247 155: N.S. Oo \/lunlg 2794, N.S.Oo 9018 .
r\.V'—G-Of)—? (\o?-rs O.?.{,,Q 21‘3o N.S. Oc r)(_lf) ?A':)("o N.S.C‘. \J.d-c"
NVYea=(G7=1 § Qe /-r? Qe 44 250 e 1110500 ‘000019 L7233 1879827 CelB
DVl m7=2 O 5240 1154 N.S. 0« 00013 1385, N.S.C. Oal2

AVERAGE TENSILE(RPST) 311C.

AVERAGE FLASTIC MODI(RST ) &&5%%%4, 1879827
AVERAGE FLONGATIONIPER CENT) ©Ce1649

120D IMPACT DATA

NOTCHED UNNOTCHED
SAMDLE THICK FTelLR FT«LR/IN THICK FTeLR FT.LR/IN
AYalmNim] Ne2&50 1a45 £e91 Ce2%50 246G 1056
AV =G=06=2 De2470 Deb5 2663 Ce2430 1.95 Te85
OVal=) 7] NDe? 460 1470 a9l De2630 1660 Sets B
DV=G=NT7=2 Ne2460 le85 Te52 . De2490 220 834873

AVERAGE STRENGTH(NOTCHED)IFTWLB/IN 5474
AVERAGE STQFNGT&('\NOTCHCD)FT LB/IN 8442




RAR NATA

SFRIES
LoT
TASK

SAMPLE
C=G=10=~1
C=Cm10m=?
(~G=11=1
(=G=11=2

SAMPLE
C=G=10-1
C=f=10=?
C=G=11=1
C=C=1ll=?

SAVPLE
Cmfimln=]
CmCm10=2
CmCml11=1
CmG=11=2

[

~89-~

POST=RAXE STED CURE TO 35CF
TIME IN OVFN  3+8+8+246 HOURS
GLASS/PHENOLIC
FLEX DATA

WIDTH  THICK  LOAD SLOPE  MR({PSI) VO OF = as DFLCT
O0e4B10  (0a2460 640 9000 13132, 271100C. 0.085
Cet&B830 042450 6840 77660 145772 1752488, 0.087
el 730 042400 790 £50,.0 17397, 1560519, 0.124
Ce720 $42420 870 77840 13684 1860851, 0.118
AVERAGE MR(PS])= 15886

AVERALGE MOD COF ELAS(RSI )= 1803713,

TENSILE DATA

WIDTH THICK  LCAD  SLOPE FLONG TENSILE £LAS MOD  PCT FLG
Ne245 DalbLB L2725 14300Ce Ce025 £994e 2353522 0629
Qe245 Os?44h 225, 1220024 Co 35 5558 PP206T%2 7, - Ue35
Q244 De2lby 155, N.S. Sw—-cwSEZL8G8DAL0T . N.S. Ce SD =v+9
De265 De?b0b 125, N.S. Se—E¥y82312S5D25S2, N.S. Coe SD 873
AVFRAGE TENSILE(PST) 4553

AVEDRACE ;ngrgr VODIRST Y Rreaass 2280129

AVERAGE ELONGATION(PER CENT) 8w3&24 0.320

IZOoD IMPACT TATA
NOTCHED UNNDTCHED

THICK FTeLR FT«LR/IN T I CK FTelLR FTeL2/7IN
Ne2470 7¢05H 80“7 De24a80 1..// S e e
Ne248630 1465 6070 De2470 7470 10,93
De2470 200 24069 Je24 70 2400 54069
NDe 24560 e 80 110?8 002480 1.80C 7025
AVERAGE STRENGTH(NOTCHFED)FTWLR/IN 83466

AVERAGE STRENCTH(UNMOTCHEDIFTCLB/IN 7463

27



SFRIES
LeT
TASK

D I
(R

y
[
I n

,
G
t

Ny
o0 o
[ I T |
o N)

e}

Yb s ot

] 1
D200

] !

N NN NY D

00
1

SAVDLE
Cl=Gm23=1
C1=0=29=2
C1-0=29-1
ClaGm=p9=2

SAMDLE
Clefm?8a]
ClmGmz8=2
Clef=29«1

CleG=29s?

DATA

N

o

CAVERAGE

-90~-

POST=-RAKE  STEP CURE TC 350F
TIME IN OVEN  3+8+48+24 HOURS
GLASS/PHENOLIC
FLEX DATA
WIDTH THICK L2AD SLOP
Qe6920 (042480 124640 1150,
004970 032400 16100 10550
Oo@@%ﬂ 002470 14000 lllC.
CaB020 Q0e2460 1170 509
ME{PSI)= 27185

MOD OF ELAS(PS]

) =

TENSILE DATA

WIDTH  THICK LOAD  SLOPE

Ce212 Qa238 5704 143000s C
Ne?2ln Ce?456 230 12C000C0. C
Ne20° De bt 235 1420006 ©
Ne211 D284 295, 122000. ¢

AVERAGE
AVERAGE

TENSILE(RST) 76471
FLASTIC MOD(RST ) 25
FLONGATION(RPFR CENT)

1700 IMPACT DATA

NCTCHED
THICK FT.LZ2 FTeLB/IN
Ne2490 2eB5 1l.44
De23670 2410 8489
Ne2430 2620 9405
Nelb70 2470 12,93

AVERAMGE
AVERAGE

STRENGTH(INOTCHFEDIF T,

e R {PST)
0 24262
0 33744
0 27647
0 23108

2314236

ELONG TENSILE
w0055 11242,
« 2020 4452,
s 0023 ADH1E.
«0033 7672,
.

30313,

0e3274

THICK
0eZ2470
062280
De?2G43
062450

LR/IN1Q.O8

STRENGTH(UNNOTCHED)FTWLB/IN13458

MOD OF SFLAS
2417477
2526725

386285,

1546142,

FLLAS MCD
2820847
19357324,
2751344,
2553327,

UNNQTCHED

FT«L8
3420
275
3465
2605

=T

DFLCT
0.142
0.197
0.176
0.165

PCT ELG
Ce55
019
Qea22
032

O AN W N
~Z

NP e
¢ & o » D

S
£ U UD e

o D e e



ard A
SERIES
LC
TASK

SAVPLE
NeGm(7=1
N=C=07=2
Nm=f=m(2=1
A=0R=2

™
b, -

SAVMDLE
~-07=1
=C=7=2
U- LT ED

Dol m?

SAMPLF
Ner=07=1
N7 =2
Dm0 8=1
Nl G w3

ot

-0~

POST=BAKE STER CUYRE TO 350F
TIME IN OVEM  3+2+48+24 MHOURS
GLASS/PHENOLIC

CLEX DATA
WIDTH THICK LCAD SLOPE W
Net950 062360 9840 85060
DetsGHD De24&70 RE 0 7500
De&4B60 (042410 11040 80040
Nelt & 70 Ne 2400 £ e 75040
AVERAGE MR (PST)= 20490,
AVEREGE MOD OF FLAS(PSI )= 18351
TENSILE DATA
WIDTH THICK LOAD  SLAOPE FLOXG
00243 Ol?hﬁ 3@0. 111030. uouulg
De?245 00711'{ 245, l(\OCO(‘t \/9\4023
0'2('('5 CO?L/JLP 733. lt+3000. C'.()(‘,lé
0024‘# OQ?/*B 35,30 11100(). 006027
AVERALRE TENSILE(PS]) LEDG
AVEZAGE FLASTIC ~OD(PST ) 19412445
AVERLGE FLONGATION{PER CENT) 02
1700 IMPACT DRATA
NCTCHED
THICK FToLR TeLB/IN
Oo?QSO l.@ﬂ 7-34
De241D 1ledb 6201
De24&40 2e35 De&3
Ne2450 2¢10 Bed7

AVERAGE
AVERAGE

ST“F“HTH(\OT(H~“)FT LR/IN
STRENGTHIUNNOTCHER)IF T2/

AES

R{PSI)

21327 -
16718
23381
20533

084

™

—

OO LT
SO N
> g m
[ ]

(GNP RN R |
-

WO (0

o

124

T=ICK
Je2660
Je24560
Oe2450
042470

TeEQ

IN 8417

4
-
m

MOD

ELAS
1256873
1459200,
23971C5

Q

I

Uy o
L LIS SRS AR o

#ob

«

rJQ()JL ®

O

r

e N

1 O s 0

- > *

p

rT.

DFLCT
0.128
0.107
0.144
0.128

CT ELG
Jel18
Ce22
Gel5

Je2b

LR/ZIN

11,17

5:50
6e 70
3429



HLYOOAT e

SERIES
LoT
TASK

SANVPLE
Veliele=l
Vel lN=?
ymC=11=1

Vmlmll=2

SAVELE
Ver=10-]
Ve lDe=p
Ve=Gell=1
"_."“,"'11 2

SAMDLE
Vmrel10m]
Vealm]lNem?
T=11=1
‘,""xt"ll 2

V-

—

POST=RAKE
TIME IN OVEN
GLASS/PHENCLIC

STES CURE

-0

TO 350F
OUR

FLEX DATA

WIDTH THICK LCAD SLOBE wR(PST) “#2n COF EZLA
08020 Qe2440 B7eC BRGS0 17465 loses1?
045000 042420 91,0 81340 18546 1835665
Dets98C 042430 1100 CUlel 22444 20151832
De5060 Q42440 85 e0 B80G 0 16922, 1741366
AVFRAGE MR (PSS )= 18871,

AVERAGE MOD OF FLAS(PSI )= 1885482,

TENSILE DATA

WIDTH  THIC Lean sLOorE  FLONG TENSILZ ELAS MOD
Qe24% (U244 745, 100000 543562 4098, 1672800
062473 De247 380 e 111000 00027 6H456L. 1887563,
0-242 CeZ&3 400 1540CCs 020031 €802 2615781,
AVERAGE TEASILE(RSI) 5226

AVERAGE ELASTIC VODKOSY ) 2074014,

AVERAGE FLONGATIOMIPER NT) cedazse 00,2633

1200 IMPEACT DATA
NOTCHED UNNOTCHED

THICK FTelLE FTelLP/IN THICK FTeL3 FT
e2440 7455 1Ce45 Q62460 250G
NeZ2450 1eC5 Le28 De2490 2430
Qe2620 2600 Be06 062470 1.20
0e2450 2450 10420 Ce246€0 1460
AVERAGE STREMGTH(INOTCHED)IFTLLR/IN 8425

AVERAGE

STRENG

H{UNNOTCHEDRIFTLLB/IN 7471

L52.

DFLCT
0.118
0.121
0.144
0.106

« & & iN

-

PCT ELG
SD S¥67F
Cel2b
Ce31

D622



SERIES
LeT
TASK

SAMOLE
NV e ) Fimm ]
Y -
NV
W (3=

Le)Ae?2
- G-l
N9=-72

SavBLE
NVeli=)8=]
AV afimA w2
MmN =]

DY e u—ﬂ@ P

SAVPLE
DVefim0 =]
MY e lim( G2
RAENCE T l=E

MWaml3=0G=2

POST-RAKE  STERP CURE TC 320F

TIME IN OVEN A+3+8424 HOURKS
GLASS/PHENOLIC

FLEX DATA

WInTH THICK LCAD SLCPE MRIPST)
Ne&t830 042450 7240 7000 14900
NDettB830 042450 7040 770.0 1la269.
NslR0D e 24730 6060 TET e 127C1e
Natx 770 Da2450C 2060 667-« 16764

AVFRAGE MR (PS5 )= 14683,

AVFRAGE ~0OD OF ELASIPSI )= 1825099,

ENSILE DATA

WIDTH  THICK  LOAD  SLOPE FLONG TENSILE
Qe24b et 17C N. ol
Ne2bd Je244 150, N.
00245 00239 750 N.
NDe24b4 04234 175, N.

A. \v/ F ’? A G E
AVERAGE
AVERAGE

THICK
Qal&30.

Qe 2440
Ne240C

De2380

AVERAGE
AVERAGE

-93-

TENSTLF(RST)

FLASTIC vMOD(PST ) a
FLONGATIONIPER CENT) 2e2S%4
120D IMPACT DATA
NOTCHED

FTa.L2 FTeLR/IN THICK
1a60 6en8 Ce245Q
1e40 573 Ce240aC
2400 5373 De246C
1450 5430 062410

STRENGTH(MOTCHED)IFTWLR/IN 6473
STRENGTH(UNNCTCHEDIFTSLB/IN 9448

A=

MoD CF ELAS DFLCT
1876786, 0.115
1713238. 0.102
1682862, 0.087
i%2125¢C., 0.119

FLAS MOD  PCT ELG
LS. B -
S. D jFe35

A

Z2zZz2a
ORONOROR
[ R I IR ]
e ® & o

i
hl
3P

SRR
1
2 -

UNSNOTCHED

FTalB FET.LE/IN
2405 ReZ &
Ze75 11400
ls50 7431
2470 1120



SERIES
LoT
TASK

SAMPLE
FmlmlP=]
Temiml0w?
Tomliml3=]
fen=13a2

SANMPLE
Cegel2-1
~1p=>
Cmfiml 3wl
~13-2

SAVOLE
“r=12-1
mGm12m2
-G=13-1
-Ce13=2

[ I

7
2

1

QO

PCST=-RAK
TIME IN
GLASS/PH

WIDTH
Nets79C

AVFRAGE
AVERAGE

HIDTH
Oe245 ¢
Ce244
De2473
De2b7

OO WU

AVERAGE
AVERAGE
AVERAGE

THICK
32500
Ne2500
Ne? 470

—

£ STEP CUURE TC 35CF
OVEN  2+848+48 HCURS
ENOLIC
FLLEX DATA
THICK LOAD SLORE MRI(EST)
Qe24E0 7340 75040 14867,
002470 gloﬂ 87500 l?éQQn
02500 11540 75Ca0 22952
Oo 480 1723,-0 GO0 0 2746
MR(PST )= 20302,
MOD OF ELASIRPSI )= 1384839,
TENSILE DATA
HICK  LOAD  SLOPE FLONG TENSIL
o220 365, 122200. 00225 595G,
« 250 200 1110004 De0023 43918,
YA 2G5, 123000s Ce0024 £528.,
247 335, 125C00s Ge001¢ 5460,
TENSILE(RST) 5724
FLASTIC MOD(PS] ) 2059518,
ELONGATIONIPER CENT) De2524
1700 IVBAZT DATA
NOTCHED ,
FTeblB FTelLR/IN THICK
24620 280 (.ZDlu
230 P20 062520
2¢95 11.94 Oo?’QO
2460 14434 De24&90
STRENGTH{NCTCHEDIFTSLB/IN11407
STRENGTHIUNNOTCHEDIFTLE/INLDST9

-94-

m

MOD CF ELAC
lea24u4,
16355113,

2022453,

DFLCT
0.099
0.110
0.135

193913, 0.138
ELAS VOD PCT FLG
21714729, De¢25
1R1G572.,. D833
7168093, De23
2NLEET R, CelR

UNNCTCHED
FTaLA FTeLB/ZIN
3600 1le98
2605 2413
246C 104
3415 12.65



o 4
SERIES
LnT
TASK:

sAvOLE
Cleffedm
Cl=G=30=-
Clefmw2le-
Cl=C=31=

SAMDLE

(1"(‘“-30-.‘

Clefim30-
Clafimile
C’_G-’al-

s

1
2
1

2

’
2

-
i
-

2

NN

POST=~RAKE
TIMFE IN CVFN

GLASS/P

WIDTH
Ne4950
Net970
04870
Net930

AVERAG

£
AVERAG

WIDTH
NDe?10
De?13
Na212
Da213

AVERAG

AVER AR

AVERAG

THICK
Ne2&20
De?25C0
De2490
0.2450

~95-

TO 350F
3+848+4R HOURS

STEPRP CURE

HENCLIC
FLEX DATA
THICK LOAD SLCPE ME(PST)
Yo 2470 7060 83440 13807
062430 14040 1332.0 27480
Oa24%0 125,0C £1840 246535,
DeZ&20 ST 68 e 20157
£ MR(PSI)= 21520,
E V2D OF ELAS(RST )= 1807393,
TENSILE DATA
THICK LOAD  SLOPE ELONG TERSILE
De245 355 143500 00022 635G,
Ce24:2 460 1175C00s Qo047 RC 7l
CeP&7 320 1110004 240028  50%2,
Oo?/+7 414-61 1175000 C«.’J’\’BO 8"+770
E TENGILF(RST) 75%5
FOFLASTIC MO psgT ) 2350”728,
FE FLCNGATIOMNIRER CENT) De3199
1700 IVRACT DATA
NOTCHED

FTeLP FTelLR/IN THICK

30‘\’?(\ 1?039 30?4?0

70;‘6 11040 JO?E’(\O

3400 12604 De250C

2480 11469 Ds2490

AVERAGE STRENGTH(NOTCHEDIFTSLR/INLL1.88
AVERAGE STRENGTH{UNNOTCHED)IFTSLE/INL1G.21

~3 C

6 VNS (I 1]
o

n

N3
o
v e oexs
Oy U

1y s -
N R
oo

s b
Ut
O

-3 P>
.
i

Ny Ny g
D~ ~

W W OO N
g

[e))

~3 N 0
[SVIRS EEN N RG]

- L ]

NN NN
W

Lo
-

$ 0 ) e T
[T U SN i 4

3 DFLCT
. 0.097
v 0.170
. 0.168

0.130

PCT ELG
Ce??

S Jekb
Ce28

030

n
~
3 e
P

el el el
(S IR OANR AN IR SV T

¢ o o |
Ny W0 Ny G
o oD



SAMPLE
NewGw)Ga=]
=-C0=?
NaG=10=1

Nl ] N

SNl

-»

SAMPLF
NG -]
N=r=(9=2
Nefeld=1
D=f=10=-2

OOST=RAKE STEP CURE TO 350F
TIVE IN OVEN  3+3+8+48 HOURS
GLASS/PHENOLIC
FLEX DATA

WINDTH  THICK  LOAC SLOPE  VR(PSI)
DetB90 042280 870 65040 18845,
,f)o(*p,-g,':) 002{460 9%03 70300 195\)10
DebR7C 042600 7840 60040 16683,
Det:980 042420 8740 65040 18265,
AVERAGE “R(PST)= 18273,

AVERAGE MOD OF ELASI(PSI )= 1512237,

TENSILE DATA

WIDTH  THICK LOAD  SLOPE FLONG TENSILE
Ne245 0e235 27Ce 125000 Ce0025 4611
00246 Jo’al 3‘:&- 158 "-CDZ? 5:‘6(:\-
Del2b&5H DeZ4 7R 340 e llluuQ. V60025 5710
Ne24lb  0e240 205, 111000 040019 32500,

AVEBAGE TENSILFE(PST) 4720,

AVERAGE FLASTIC ¥ODI(DS] ) 2000777,
AVERAGE ELONGATICN(PER CENT) 0.2274

1200 IVRACT DATA
\IICHEO

THICK FT.LR FToLR/IN THICK
fe2830 2,10 8464 0e2580
Qe2480 l1e85 Tetsh Qe24620
0e2470 230 Ge31 062490
De2&3D 2ol SeR7 Ce24480

AVERAGE STRENGTH( NOTCP”“)FT La/IN 8482

AVERAGE STRENGTH(UNNOTCHED)FTGLB/IN 9,23

-96~

e/

MOD OF FLA
15775¢%
1541875
1425550
1503722

ELAS MOD
2134745,
72108424,
186448y
18(.‘”411‘9..’40

UNNCTCHED
FTelLB
1.95¢
2015
2455
2¢55

FLCT

S

, 0.128

o 0.132

s 0.128

. 0.117

PCT ELG
Ge25
De22
Jel%
2.18

FToLR/IN

Tet5
eb6
10e24
104256



SERIES
LoT
TASK

SAMPLE
VeaGowl 2m]
V==l
Yaolfim]3m
Ve(=]2-

y

N

SAVDPLF
Vel 2=l
Ve{lm]2=2
Ve(=13=1

VelGaml3=?

- Ny M)

-7 =

TC 350F

POST=RAKE STEP CURE
R+8442 HOURS

TIME IN OVEN  3+8+
GLASS/PHENOLIC

SLEX DATA

WIDTH THICK LCAD SLOPE MR(PST) MOD CF E
GeltB80 GCa2460 10440 91648 20705 18758
066980 042480 900 750 e 0 17630 15797
Qe&B90 (42500 7240 62560 13881, 12g2+%
05020 NW2460 E4 W0 725,40 16555, 15373

AVERANRE w2 (P53l )= 17211

AVERAGE MOD OF SLAS(PSEI )= 1631453,

TENSILE DATA
WIDTH  THICK  LOAD  SLOPE ELONG TENSILE HELAS ¥OD
De2668 0e7248 510 1565700 CeN233 2202 271C03%9%.
Ne?243 Cae?2L8 423 1657C00e 02023 T0H2. 2755163
Dedltly 06250 L45 143000. Cua02N37 7725, 22L4L426EZ .
Oe2486 (Ce250 43Ca 184000s 0072025 5991 2504065

AVERAGE TENSILE(RPSIT) 7407

AVFRAGE &LASTIC ~vODiOg] ) 2581221,

;\_\/..“:f [ TSN S B WOAT : fooT ’:i’.*‘\".T) SR A

120D IMBACT DATA
MOTCHED UNNCTCHED

THICK FTWLAR FToLR/IN THICK FToLR
0e249C 225 G403 De248C 225
CaZ‘Q?Q 201&0 9.71 0025+7C 40":‘0

Ne2510 110 4438 2e¢25C0 LelD

STRENGTH(NOTCHED)FTLR/IN 8488
STRENCGTHIUNNOTCHEDIFTWL2/IN12496

AVERAGE
AVERAGE

or THE

®

AL

TLITY
REPRODUCIB
ORIGINAL PAGE

L.AS DFLCT

3z, 0.133

n1, 0.122

5, 0.094

es, 0.109

PCT ELG

Ce33

De28

Te33

0.25%
FTLB/IN
Belb
©.37
18.2
16440



SERIES 2
LT 2
TASK 1

SavoLE

f\ \./'-’;—1 ()—1
~vmr=]10=2
nrenellel
~erielle)

cAVDLE

QAMDLF
MWealim] Dl
MWeafml=?
MWafim]ll=l

TWmG=11=2

POST-RAKE STER CURE T0O 350F

TIME IN QVEN  3+8+8+448 HOURS
GLASS/PHENOLIC

FLEX DATA

W IDTH THICK LCAD SLOPE MR(DS5T)
De&ta”H0 062400 T4 5512 15893,
NelB50 C.Zth £0.0 65067 127513,
Ne&t920 De2620 767 60C e 15825,
DeltRY]D De 2630 790 66760 leals,
AVERAGE mR(PST) = 152272

AVERAGE MOD 0OF FLASI(PST )= 1455219,

TENSILE DATA

WIDTH  THICK  LCAD  sLOmE  LELONG TENSILE
Qa?245 De2413 160G N.S.Ce IPpAT ATl -3 2687
Nelb5 De? 130 N.S.2e¢ serzzs 2061,
D e2473 Cev 4l 16C e N.S.Cs Swzar 2732
De28:5 Ce240 200 10C0Z2Ce Re=tla 3401
AVERAGE TENSILA(RPSI) 2970

AVFRAAMGE FLASTIC MONIRET ) #7%%72,17006890
AYEDAMET T ANAATION{OT CFNT :"'r—"?'f‘--

1200 IMPACT DATA
NOTCHED

THICK FTeLR FToLB/IN THICK
NDe2440 16990 TaT8 Cel2btC
Ne242C 1e¢K0 behl De244(
Ne2450 Ce9Q 3467 De2470
De2400 l1e25 5420. De2430C

AVERAGE
AVERAGE

STRENGT-H (U

-98~

STRENGTH(NOTCHED)IFTLR/IN 5482
NMOTCHED) FT«LB/IN

_ 4;/) <
47 _
C 7

GeTl

DFLCT
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0.104
0.110

“02 CF FLAS
1410367,
1528763,
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1374766
lBZQgéao 0.117
ELAS MOD PCT ELG
s
Je -t

Cmzz >
TN Wn
[¢

Coe
%
s o =

O
O

UNNOTCHED

FTelB FTeLB/IN
2410 Ba60
1a8C 7427
2835 G.51
3625 13437
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C=C=l17=1
Cm(im17=2
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Cmfim17=1
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C=C=18~1
C=(G=13=72

AT I

0

[eNeNe!

POST=RAK
TIME TN
HBLASS/PH

WIDTH
0.4960
Dot 700
Dets733
QCel780

AVERAGE
AVERAGE

[t I D T 4 T

Ne24%5 O
00?45 Oo

I

Ne244 ]

AVERAGE
AYERAGE

A \/ DRACK

THICK
Oe24LA0
Na?520
Ne2480

Ne2450

AVERAGE
AVERAGE

g sTE
OVER
EMOLIC

THICK
Ne 7460
Ce2660
0e2500
0e2510
ME(RS
MO 0

HICK
2473
4R

s 249

4

NOT
FTeLR
2495
1a45
2610
2495

STREN

-90~

P CURE TO 25CF
3+5+8+96 HOURS

LOAD SLOPF VRIPST) Yoo COF =Las DFLCT
Gl 750 15175, 15585352, 0.116
9240 750 19407 1715255, 0.120
G260 814ou 18476 1726514, 0.113
2540 76840 16935 1452%56%. 0.109

)= 1849G,

F ELASIPST )= 1684709,

TENSILE DATA

LOAD SLOPE ELO TENSILE FLAS MOD  PCT ELG

3C0e 133000 00 E018. 2224459, Ce23

1270, N.S.0e CeD0ll 2129, N.S. D S Dell

290¢  1235000. Bw=8 L792s 2063706 S.D.Swl4

2804 10002Ce D002 L5489, 1463912%. De25

LE(DS]) 4135,

TC MCD(OST ) +=33£33.]1976578

ATION (BOX CFMT)Y  =e222s (0,200

0D IMPACT DATA

CHED UNNGTCHED

FToLR/IN THICK FToLR FT.LR/IN

11,99 062470 2.75 1117
5.75 OG’JP.’ 70Q5 ll.iSC‘
8056 uo../.~+<.30 ?nlg 6-63
11,99 0.2510C 3475 14694

GTHINOTCHED)FTSLO/IN 9455

STRFENGTHIUNNOTCHED)FTSLBR/IN1L 662

T %
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LoT
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SAMELE
Clmf=32=1
Cl=fe32«)
Clelfm32a]
(lafie32a=?

I W»n
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ACERN
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[SORNUS RSO RN OO T

D
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L

POST=RAYK
TIMF IN
GLASS/BPH

AVEQAGF
AVEDRAGE

wWIDTH T
De2le O
De217 O
NeZ205 O

Qo?ll—r O

AVERAGE
AVERAGE

ANTRAGE

THICK
Ne2 &80
Oe2450
0e?430

De24G0

AVERAGE
AVERAGE

-100-

£ STEP CURE TO
OVEN

EMOLIC

35CF
3+8+8+95 HOURS

FLEX DATA

THICK LCAD sSLeee MR (PST)
De24L80 15240 B8E740 29956
0 7480 12C 6D 10200 23645
02450 12940 72740 26049,
0e2650 1220 10C0Ga0 24636
MR(PST )= 76072

MOD OF ELAS(PSI Y= 1938268,

TENSILE DATA

HICK LOAD  SLCOE FLONG TRENSIL
« 245 575 123000. Cel045 108BKE,
741 £35, 16400Ce Cel045 11769
o245 3170 117500, Cel0C25 592Ce
e244 370 122007, 00029 708G
TENSILFE(RST]) 2337

FLASTIC “OD(RET ) 2528224,
ELOoNoaTIasn{(Brn oSN T NeBs7e

1Z2C0 IMBACT DATA
NOTCHED

FTeLR FTelLR/IN THICK
2425 13,41 Da2u50
2440 13,82 Del244Q
770 11,11 De2620
155 5622 Celu8Q

STRENGTHINOTCHED)FToLR/INLIL1W19
STEENCTHIURNNCTCHED)FTLLBR/IN14433

e

|

DFLCT

MOD CF ELAS
lgielnz., 0.182
21191414 0.158
lsle3ez, 0.159
2197944, 0.149

Fl.as MCD  PCT ELG

26376542 Jeb4

28516073 Celtty

2547112, 0629

UNNOTCHED

FTelLB FTaLR/IN

2420 13,445

3480 15,57

2¢75 11.36

4420 16,93
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ANl ATA

BOST=BAKE  STEP CURE TO 350F

SFERIES 2
LoT 3 TIYE IN CQVEN 34848496 HCOURS
TASK 1 GLASS/PHENOLIC
FLEX DATA
SAMPLE WINTH THICK LCAD SLOPF ME(SST) vna OF rfrag DFLCT
fimll=l Net8Y0 (142420 9l oD 70060 19694 516081, 0.151
Neafimll=) DelROC D42450 85 e0 TG00 17579, ﬁsﬁfa 5, 0.118
Nafim]12=1 Neb870 De24660 5540 56740 13436, 1472013, 0.096
DelCmlpm=? NDelG20 042460 11940 880 40 230372, 1253042, 0.151
AVERAGE MR(PS]I)= 18660
AVERAGE MOD OF FLAS(PSI J= 1324645,
TENSILE DATA
SAMBLF WIDTH  THICK  LOAD  SLOPE FLONG TENSILE SLAS MOD  PCT FLG
~-Cellel Ne2 A ,071*5 7C e 11100Ce Se0022 G479, 1641712, Da??
Nef=l1=? Ne24b  De?250 1674 N.S. 0 247035 246224 N.S. O 5635
NeGml?=1 C 05244 0u241 175 N.S. “»=S8-2522 7975+ N.S. Ce gAY
“fml2~? Na2b5 230 289, 143000e 060024 4968, 2527711, 0e272
AVFRAGE TENSILE(DS]) 3767
Avrwarf ELASTIZ MODIPS] ) 388£584,2189712
AVFROnE EL0nATIN(RES SENT) wy5224 0,2667
1700 IMPACT DATA
NOTCHED UNMOTCHED
SAMPLE THICK FT.LAR FToLB/IN THICK FTaL8°  FTLL3/1IN
N1 ]l NeZ430 1e70 5499 Va4 70 755 11,5
F}-—C-ll-? n.7-’:*3(3 20'75 8‘43 O.?wé@ 1053 t?.)Q
NeC=-172=1 C Ne2 340 1+8C 76569 Ce2370 3422 12471
”'6“12"2 O¢2330 2010 »9001 Ce?2462( 2-15 Betl B

AVERAGE STRENGTH(NOTCHED)IFTLR/IN 8403
AVERAGE STRENGTH(UMNOTCHED)IFTWLE/INLD W15
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STFED
CVEN

CURF TO 35CF
3+3+8+9Y56 HOURS

GLASS/PHENQLIC

FLEX DATA
SaveL = WD TH THICK LOAD SLOPE MRB(PST) vOS OF ELAS DFLCT
Velim ] 4] NalQHi0 De2400 Sl o)) £52 0 13781 121%s28. 0.138
V= l4=? 064930 De24730 5540 25060 1323546 1922521, 0.096
V] 7] e300 Ne2450 SO0 RCC 0 1835G., 177425¢. 0.119
Veliml7=? DeldQ40 Q62430 110D B87%e0 272534 lgsaz2c2. 0.135
AVEFRAGE MR (PQ])= 18518,
AVERAGE MCOD COF ELAS{PEL )= 17567215,
TERSILE DATA
SAMPBLE WIDTH  TRICYK  LOAD  SLOPE FLONG TENSILE FLAS MOD  RCT FLG
Yemlimllt=1 S De242 Qerh3 200, 1110C0s Cel021 5101 18875463, 04,20
Vanome Ll D Nal25H?2 WA YA 135 1420006 2630737 57982, 2225610 S e37
el 7] Ce245 De240 275 16420006 Ce0273 5527 24231972, Ce??2
Vel 7w? D244 Ne239 470 12500060 Qe0037 050, 21e3454, D637
Loy SR U AR 5071
AVEDPAGE FILASTIC MODIPST ) 2195660,
AVEDARE FLONCGATION{PCR CEATY Ne?2V4C
1200 IMPACT DATA
MOTCHED UNMOTCHED
SAMPLE THICK FTeLB FT+LB/IN THICK ET.L8 FTeLR/IN
Velim]llfm] DNe2 360 2eisH 10.38 NDe243C 2025 9425
V(] e D Ne 2640 7235 CebH3 DeZ450C 2623 9418
Vealiwl7=1 Ca2340 1e55 a52 062420 1.70 74C2
VmlCwlT7=~2 02410 2¢15 13.07 Ce2400 2460 10483
AVERAGE STRENGTH(NCTCHFDIFTSLR/IN 9432
AVERAGE STROENGTH(UNMNOTCHED)IFTLLR/IN 9407
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POST=RAKE TO
TIME IN

GLASS/PHENOLIC

STEe CUIRE

250F
OVvEMN  3+8+8+96 HMOURS

FLEX DATA
WlIOTH THICK LCAD SLOPE M
Ne&t820 Ge2670 £0e0 TG0 60
f)oA97O 0.2A30 ‘30.’0 7)900
Ye483% 042290 G5.C 7000
Cats2560 Da2470 6D 68340
AVFRAGE MR (PSTI )= 18318,
AVERAGE MGD OF ELAS(PST 1= 18147
TENSILE CATA
WIDTH  THICK  LCAD  SLCPE ELONG
De24b O""*? 31:). 15#7\/‘/\)0 P e G117
Ga242 Q24?2 250, 1250CCe 2432022
De2867 Q745 l1e5, L25000e 0en2017
Ne26% Qa?739 3050 111080 247028
ANERNAT TR R e 46T,
AVEZAGE SLASTIC »OD(PST ) 2124887
AVFRAGE T{ONOATIONIRER CENT) De?
120D IVvRACT DATA
MNOTCHED
THICK FTeLR FTelL?/ 1IN
De24460 1:465 6e T8
0a246920 1410 hotl]
Ge24lD ?eb5 10.99
Ne 2440 2¢30 Sets2

9l

TH]

Qe 2R
CeZ24 80
Qa2477C
0s2450

STRENGTH(NOTCHEN)IFTLLA/IN 7490

}achA\ E
AVERAGE STREMGTHIUNNOTCHEDIFTWLE/IN €46
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APPENDIX II

Photographs of All Test Bars After Test
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Photo No.

Photo No.

Photo No.

Photo No.

APPENDIX III

4-1/4" Thick Asbestos Phenolic Billet after 3
Years Shelf Life. Shop Conditions

6-1/16" x 18" x 18" Asbestos Phenolic Billet
Molded October 1970

6-1/16" x 18" x 18" Asbestos Phenolic Billet
Cut into 6 Pieces October 1970

Piece (A) From 6-1/16" x 18" x 18" Billet.
After 3 Years Shelf Life - Shop Conditions -
Sanded Surface

” /Zz)'i



i

gl B
o

1

C
2z
o]
E]
0
Kol
[

e

i

o

iy
i

=il i -
L T L

Bl ikl sl ! i

i




=135=

2

Photo No.




~136-

Photo No. 3
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Photo. No. 4







